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Abstract

Context: The adoption of Agile methods has altered how Requirements Engineering
(RE) is understood in development. Agile RE, for example, is a continuous and
incremental process. There is a substantial amount of work being conducted with regards
to Agile RE (Dikert et al., 2016; Inayat et al., 2015). The adoption of Agile RE practices
in large-distributed software development is a recent trend. However, study on RE in
Scaled Agile Distributed Software Development (SADSD) is growing, but little is known
about requirements prioritization in SADSD, a decision-making process which plays a
significant role in the successful development of software products. The motivation and
gap emerged via Multi-vocal Literature Review (MLR) study (discussed in Chapter 3),
that was conducted to understand the current state of art of RE in SADSD.

Aim: The overall aim of this research study was to provide an in-depth understanding of
how requirements prioritization may be done in scaled agile distributed software

development.

Research Methodology: To attain the aim of this research study, qualitative interpretive
exploratory case study research methodology was adopted. Two large-distributed
organizations (one from New Zealand, another was from Australia), employing Agile
practices at the enterprise level, were studied. A corpus of data was collected via semi-
structured interviews with practitioners (who were dispersed by location, function, and
hierarchy), recordings of key decision-making events, requirements artefacts. An
evolving strategy for the analysis of case study data was undertaken, primarily grounded
within the data (i.e., grounded theoretic analysis) and complemented via deductive

analysis. Thus, rich in-depth understanding of phenomena of interest is achieved.

Findings: The obtained results show that requirements prioritization occurs at various
levels in scaled agile distributed software development. The findings indicated that, there
are typically three key decision-making levels where prioritization of requirements is
performed. These typically occurred in the form of inter-iteration and intra-iteration

prioritization:

(1) portfolio level where business goals that connect with an organization’s overall
business strategy are decided and prioritized as well as High-level Requirements (HLRs)

that are needed to achieve them are formally signed-off and prioritized.



(i1) domain level, two-fold role where in the first part, initial evaluation of HLRs
is performed and submitted to portfolio level for formal decision-making. On the other
hand, in the second part, Intermediate-level Requirements (ILRs) are decomposed from
HLRs and priorities across teams are decided to implement them via short development

cycle (e.g., 2 weeks).

(111) team level where Low-level Requirements are decomposed from ILRs
wherever needed, and priorities are decided for the individual delivery teams. At all these
decision-making levels, required prioritization activities occurred that are not clearly
separated. Instead, activities are highly integrated and occurred with varying details, for
example levels of requirements abstraction, decision-making events, roles and

responsibilities of decision-makers.

Another key finding of this research study is boundary spanning mechanisms that
typically include boundary spanning event(s), boundary spanning requirement
artefact(s), boundary spanner role(s), which primarily occurred when requirement
prioritization decisions, are made at inter-iteration (i.e., portfolio level, second part of
domain level). However, boundary spanning mechanisms partially occurred during intra-
iteration prioritization as well, that typically yields knowledge acquisition, negotiation,
consensus building, and conflict resolution, which are the key activities typically needed

while making decisions on priority requirements.

Conclusions: This research study provides implications for both practice and theory by
providing an in-depth understanding of the requirements prioritization process in
SADSD. As an outcome, a conceptual framework has been developed that has the
potential to be applicable in the contexts similar to the organizations that were studied in
this research study. Recommendations for the researchers have been given to replicate
and/or enhance the findings of this research study by conducting further research in a

similar context and/or different context.
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Chapter 1: Introduction

1 Introduction

This chapter introduces the phenomenon of interest (i.e., requirements prioritization in
scaled agile distributed software development), which is investigated via this research
study. In Section 1.1, the motivation behind conducting this research study is discussed.
The research aim and research questions are presented in Section 1.2 and Section 1.3
respectively. The research design overview is provided in Section 1.4. In Section 1.5,

contributions are discussed. An outline of thesis structure is provided in Section 1.6.

1.1 Motivation

The motivation for this research study is grounded in the current trends for developing
software, indicating the need to scale development processes to suit global market needs,
with distributed and Agile development being more prevalent (Lal & Clear, 2018).
Although Agile methods are initially employed by the small organizations for the single
team project(s), their proven benefits, that include reducing time to market and cost,
enhancing the software quality, and managing the changing requirements, made them
attractive in different contexts (Digital.ai, 2021; VersionOne, 2017). Thus, large
organizations (Amazon, IBM, Google etc. (Dyba & Dingseyr, 2008)) are increasingly
adopting Agile practices for scaled projects involving distributing teams despite the fact
that Agile methods are challenging to adapt at scale (Dingseyr & Moe, 2014; Moe &
Dingseyr, 2017). This transition requires changes in the practices for Requirements

Engineering (RE) and other software development processes.

RE, which is a branch of Software Engineering (SE), deals with discovering, specifying,
analysing, and documenting the requirements of a system. The RE process in software
development organizations employing Agile practices, has now become a continuous and
incremental process instead of a closed phase implemented in the beginning, such as in
traditional methods (e.g., Waterfall) and typically spans a whole development cycle. The
current Agile RE practices (e.g., direct face to face communication, and user stories), are
typically project based only. The RE in Agile Software development (ASD) community,
requires enterprise wide RE practices to scale up ASD (Heikkild et al., 2017), to suit
global market trends (detailed explanation of Agile RE and their need to scale at the
enterprise level is provided in Chapter 2 and Chapter 3). The Multi-vocal Literature
(MLR) to understand the RE practices in Scaled Agile Distributed Software Development
(SADSD) revealed that empirical studies on RE in SADSD are growing, but little is
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known about requirements prioritization in SADSD. An MLR study (Appendix I)
revealed a single empirical study conducted by Daneva et al. (2013), but the study’s main
focus was reprioritization of requirements in projects. There appears to be a lack of
empirical investigation on the life cycle of prioritization of requirements (i.e., from an
idea to operational) in SADSD. Another motivational factor was to conduct research on
requirements prioritization in SADSD, which was my interest and included previous
research experience in RE (master’s research in Agile RE practices). This studied how
RE was impacted by the relatively novel phenomenon of adoption of Agile methods in
scaled distributed software development. The in-depth explanation of the motivation

behind conducting this research study, is discussed further in Chapter 2 and Chapter 3.

1.2 Research Aim and Objectives

Taking the above motivation and limited prior work into consideration, the aim of this
research study was to provide an in-depth understanding of requirements prioritization

process (from an idea to operation), in SADSD.
The following were the research objectives to attain the aim of this research study:

e To investigate artefacts, processes, practices, and roles that are needed to perform
requirements prioritization in SADSD.

e To propose a conceptual framework that could guide practitioners who are looking
to scale Agile practices to perform prioritization of requirements in large scale
distributed software development and further contributes to the Agile RE literature.

e To investigate the challenges faced by the practitioners while making decisions on
the priority of requirements in SADSD.

e To investigate the potential strategies which could surmount the challenges

occurred during prioritization of requirements in SADSD.

1.3 Research Questions

The following are the research questions (RQs) that are set to achieve the aim and

objectives of this research study.

RQ1: How is prioritization of requirements done (i.e., from an idea to operation) in scaled

agile distributed software development?

RQ1.1: Who are the decision makers and what are they responsible for?
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RQ1.2: What prioritization criteria is employed to make decisions on the priority
of requirements?
RQ1.3: What are the practices and artefacts employed for decision making on the
priority of requirements?
RQ2: What are the challenges related to the requirements prioritization processes?

RQ3: What are the strategies to mitigate the impact of reported challenges?

1.4 Research design

This research study employed an interpretive research paradigm which is a good fit as
suggested by Fitzgerald and Howcroft (1998), when the knowledge or reality is socially

constructed (e.g., personnel involved in decision-making on the priority of requirements).

A multiple exploratory case study approach was undertaken to investigate the phenomena
of interest that further helps in enhancing the generalizability, robustness, and
applicability the findings of this research study (Yin, 2003). Data was collected primarily
via semi-structured interviews which was supported via other sources (e.g., audio/video
recording of decision-making events, requirements artefacts), as well to get multiple
insights and strengthen the findings that emerged from the research (Lethbridge et al.,
2005).

Data analysis was an iterative process primarily analysed via employing a grounded
theoretic analysis technique (i.e., inductive analysis), which was complemented via
deductive analysis (literature support) and cross-case analysis to enhance the

generalizability, robustness, and applicability of findings.

1.5 Contributions and implications for practitioners and researchers

This research study has made several contributions which are categorized according to
the domains (substantive, conceptual, and methodological) as suggested by McGrath and
Brinberg (1983). This research study was able to traverse two of the domains that are

discussed below:
Substantive domain:

e This study has been added to the limited case study research in the area of

requirements prioritization in SADSD.
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Challenges faced by the practitioners while making decisions on the priority of
requirements in SADSD and the potential strategies to surmount them, are
identified.
This study investigated structure (i.e., functional set-up, and specific role) needed
to perform requirements prioritization in SADSD.
This study identified the decision-making events, decision-making practices,
requirements artefacts, Collaborative Technologies (CTs), boundary spanning
mechanisms (described in Chapter 8) that are typically needed to make decision
on the priority of requirements in SADSD.
This study has profiled fine-grained in-depth multi-case studies which explored the
life cycle activities of priority of requirements (from an idea to operation) in

SADSD.

Conceptual domain:

This study provides an Agile conceptual framework for requirements
prioritization. The conceptual framework captures the life cycle activities of
prioritization of requirements (from an idea to operation), synthesized from the
two scaled agile distributed organizations. The conceptual framework creates
knowledge on the functional set-up and units, artefacts, processes, practices,
techniques, and roles that are needed to make decisions on the priority of
requirements in SADSD. Detailed explanations of conceptual framework is
provided in Chapter 8. The conceptual framework with its current level of
abstraction has the potential to be applicable in the context similar to the
organizations that were studied in this research study.

This research study is useful for the researchers who are looking to further explore
the phenomenon of interest and test the developed conceptual framework in

different contexts.

1.6 Thesis outline

Chapter 1 presents the motivation behind conducting this research study, research aim

and objectives, contributions, an overview of research design, and thesis structure.

Chapter 2 provides the background in broader context to provide understanding of RE

process in software development (i.e., RE in traditional software development methods

and RE in Agile methods).
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Chapter 3 provides a summary of preliminary investigation which was conducted via
MLR study, to identify the gaps about RE process in SADSD which in turned into a

foundation for further research.

Chapter 4 explains the research design that includes justification of interpretive research
paradigm, explaining multiple case study research approach, multiple sources of data,

procedure to analyse the data, and the approaches to tackle the threats to validity.

Chapter 5 and Chapter 6 describe the findings that emerged with-in the case analysis.
Findings of MEL organization is presented in Chapter 5. On the hand, Chapter 6 describes
the findings that emerged from the AKL organization.

Chapter 7 presents the cross-case analysis that involves identifying commonalties,
contrasting, or aggregating the findings of studied case organizations, in order to improve

the robustness, generalizability, and applicability of findings.

Chapter 8 presents the conceptual framework that depicts decision-making levels,
timeframe, and scope of requirements at each of decision-making levels, roles involved
in decision-making, requirements artefacts, decision-making practices, boundary
spanning mechanisms, and CTs that are needed to make decisions on the priority of

requirements in SADSD.

Chapter 9 concludes the research work that is reported in this research study and future

research recommendations are provided.
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2 Foundations

This chapter describes the RE process and Agile in large-scale software development.
First, the RE process in software development, in which the traditional RE process and
their key activities are discussed. After that, RE in Agile Software Development (ASD)
is discussed while making a comparison with traditional methods. Agile in scaled
software development is discussed thereafter followed by a discussion on RE in scaled

ASD.

2.1 Requirements engineering in software development

Requirements engineering is a process of identifying, validating, and managing the
system requirements. According to International Requirements Engineering Board
(IREB), RE is defined as a systematic and disciplined approach (Glinz, 2017) with the

following goals:

e identify, create shared understanding and manage requirements systematically
e understand stakeholders' needs

e minimize stakeholder requirements expectation of risks (Glinz, 2017)

There are various RE models that includes the incremental model (Kotonya &
Sommerville, 1998), linear model (Macaulay, 1996), spiral model (Boehm, 1988).
However, there is no universal RE process that can be made to fit for all organizations
(Sommerville, 2005). Regardless of the RE process, the fundamental RE activities are:
requirements elicitation and analysis, requirements validation and management, with
requirements specification, requirements prioritization and negotiation supporting
requirements elicitation and analysis by identifying the most valuable requirements
(Aurum & Wohlin, 2005; Sommerville, 2005; Zowghi & Damian, 2003). Requirements
elicitation deals with eliciting the potential requirements from all possible sources (e.g.,
stakeholders, operational environment, organizational environment) (Paetsch et al., 2003;
Sommerville, 2005; Zowghi & Damian, 2003). Requirements analysis evaluates the
consistency, completeness, necessity, and viability of requirements, thus yielding an
understanding of requirements (Sommerville, 2005; Zowghi & Damian, 2003).
Requirement specification deals with documenting the agreed requirements in such a way
that can be understood by the delivery teams and stakeholders. In requirements
validation, requirements are confirmed with stakeholders in order to get shared

understanding and avoid problems that may occur. Requirements management manages

6
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the unavoidable changes to the requirements (Paetsch et al., 2003; Sommerville, 2005;

Zowghi & Damian, 2003).

2.2 Requirements engineering and Agile software development

Requirements are typically emerging in nature instead of being pre-specifiable (Boehm,

2006). Therefore, adaptive methods such as Agile methods have emerged, with the aim

to address the need to define a new way to develop software in a context (e.g., changing

requirements), where classic software development approaches such as Waterfall were

no longer effective (Schwaber, 2004). As stated by Beck et al. (2001), ASD is a set of

practices based on 12 principles (as shown in Figure 2.1) and four values depicted in the

Agile manifesto. Unlike traditional methods driven via documentation and upfront

design, Agile methods (e.g., Scrum, Extreme Programming), ought to be customer-

driven, encourage team collaboration, and have short development cycles (e.g., one to

four weeks) (Heikkild et al., 2015).

Figure 2.1

Agile values and principles, Source: (Beck et al., 2001)

Agile values:

1. Individuals and interactions over processes and tools.

2. Working software over comprehensive documentation.

3. Customer collaboration over contract negotiation.

4. Responding to change over following a plan.

Agile Principles;|

1. Our highest priority is to satisfy the customer through early and continuous delivery of
valuable software.

2. Welcome changing requirements, even late in development. Agile processes harness
change for the customer’s competitive advantage.

3. Deliver working software frequently, from a couple of weeks to a couple of months, with a
preference to the shorter timescale.

4. Business people and developers must work together daily throughout the project.

5. Build projects around motivated individuals. Give them the environment and support they
need and trust them to get the job done.

6. The most efficient and effective method of conveying information to and within a
development team is face-to-face conversation.

7. Working software is the primary measure of progress.

8. Agile processes promote sustainable development. The sponsors, developers, and users
should be able to maintain a constant pace indefinitely.

9. Continuous attention to technical excellence and good design enhances agility.

10. Simplicity—the art of maximizing the amount of work not done—is essential.

11. The best architectures, requirements, and designs emerge from self-organizing teams.

12. Atregular intervals, the team reflects on how to become more effective, then tunes and
adjusts its behaviour accordingly.
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RE in Agile, the principal difference between Agile RE and traditional software
development RE is not whether to do RE, but when to do it. RE in traditional development
(e.g., Waterfall) is typically performed at the beginning of development (Boehm, 2006;
De Lucia & Qusef, 2010), whereas RE in Agile development (e.g., Scrum) is a continuous
and incremental process but occurring in small sessions in comparison with traditional
development (De Lucia & Qusef, 2010; Paetsch et al., 2003). Commonly identified Agile

RE practices include:

e regular communication using either face to face communication or virtual
conferences

e continuous prioritization of requirements

e active customer or customer representative involvement to ensure requirements are
properly defined, refined and prioritized

e review meetings, typically to validate requirements

e user stories, typically for requirements specification

e cross-functional teams, a yield shared understanding of priority of requirements

e iterative requirements, gradual detailing of requirements

e managing requirements change (Inayat et al., 2015; Ramesh et al., 2010)

The adoption of Agile RE practices vary widely depending on the organization,
application domain, people involved, and the Agile methods chosen for development
(Paetsch et al., 2003). For instance, in Scrum with regards to RE, requirements are broken
down into sub-requirements, to implement them via short development cycles such as ,
two weeks, and deliver business value immediately (Beck et al., 2001; Schwaber, 2004).
Requirements are generally specified in the form of user stories, sprint review meeting to
get feedback from the customers, sprint planning meeting for managing the requirements,
backlog grooming to prioritize the requirements. The product owner is typically act as a
customer representative who generally owns the responsibility of prioritization of
requirements and formulating the product backlog (product backlog contains priority list

of requirements) (Schwaber, 2004).
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2.3 Large-scale Agile software development and Requirements Engineering

The fundamental assumptions suggest that Agile practices are best suited for small and
collocated development teams (Boehm, 2006; Schwaber, 2004). Their proven benefits
include reducing time to market and cost, enhancing the software quality, and managing
the changing requirements that make them attractive in different contexts (Dikert et al.,
2016; Dingseyr et al., 2018; VersionOne, 2017). Thus, large organizations (Amazon,
IBM, Google etc. (Dyba & Dingseyr, 2008)) are increasingly applying Agile practices in
scaled software development involving distributed teams (Dingseyr et al., 2018; Dybé &
Dingseyr, 2008; Moe & Dingseyr, 2017).

2.3.1 Large-scale Agile definition

In the field of applying Agile at large scale, a precise definition of “Large-scale Agile” is
lacking in the literature (Batra & Dinesh, 2020; Conboy & Carroll, 2019; Dikert et al.,
2016; Dingseyr & Moe, 2014; Dumitriu et al., 2019; Kalenda et al., 2018). Participants
of the XP workshops 2013-2016 on Large-scale Agile suggested that “scaling is about
more than the size (number of people and teams), but also about scaling the organization
and the distribution (number of sites)” (Moe & Dingseyr, 2017). For example, Large-
scale agile software development might involve having 50 or more people or at least six
teams (Dikert et al., 2016) or more than three sites (Dingsoyr & Moe, 2014). Therefore,
building on the definition of “Large-Scale Agile” proposed by Dikert et al. (2016), as
“software development organizations with 50 or more people or at least six teams”, and
recognising the nature of case study sites investigated in this research study, I include the
additional stipulation to incorporate a distributed focus, that “these people or teams must
work across sites located in at least two different locations . When the organization has
people or teams distributed globally across country boundaries, it is termed as “Globally
Distributed Large-scale Agile”, and when the people or teams are nationally distributed,

it is termed as “Distributed Large-scale Agile”.

2.3.2 RE in Large-scale Agile Software Development

As discussed in Section 2.2, Agile’s approach to handle requirements is fundamentally
different, for example, continuous and iterative ways to perform RE activities. There is a
substantial amount of work conducted in regards to Agile RE (Dikert et al., 2016; Inayat
et al., 2015). The existing research on Agile RE explored the RE practices such as face
to face communication, continuous prioritization, and user stories (discussed in Section

2.2) (Ramesh et al., 2010; Schon et al., 2017). Some researchers focused on identifying
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challenges, that include minimal documentation, negligence of quality requirements of
RE in agile development (Elghariani & Kama, 2016; Heikkila et al., 2015; Inayat et al.,
2015; Ramesh et al., 2010). Some researchers compared the RE process of Agile with a
traditional RE process while discussing how Agile RE practices mitigated the traditional
RE challenges (Inayat et al., 2015; Ramesh et al., 2010). In addition to this, some studies
focused on how Agile RE can get benefit from traditional RE practices in order to manage

Agile RE specific challenges (Medeiros et al., 2015; Zamudio et al., 2017).

The recent trends of adopting Agile practices in scaled distributed software development
involving distributed teams requiring enterprise wide RE practices to scale up ASD.
Various scaling agile frameworks have been developed by practitioners and consultants
to support large organizations, to support enterprise-wide agility and scale agile practices
(Alqudah & Razali, 2016; VersionOne, 2017). Alqudah and Razali (2016) reported 20
scaling agile frameworks, of which Disciplined Agile Delivery (DAD), Scrum @scale,
Scaled Agile Framework (SAFe), were some of the popular frameworks at the time of
writing this dissertation (Digital.ai, 2021). The empirical evaluation of these frameworks
and the RE practices that are defined in these frameworks to scale up ASD, are weak
(Dikert et al., 2016; Moe & Dingseyr, 2017; Putta et al., 2018). Therefore, investigation
needs to be undertaken to understand the applicability of these framework RE practices
in real-life contexts. The studied case organizations of this research study adopted DAD
and Scrum @ scale, therefore RE practices that are defined in these frameworks to scale

up ASD are discussed in detail in the rest of this Section.

2.3.2.1 Disciplined Agile Delivery
DAD encompasses a set of roles, phases, and practices (Ambler & Lines, 2012). The full

details of DAD are available on its official website https://www.pmi.org/disciplined-

agile/process/introduction-to-dad, as well as in its official textbook “Disciplined agile

delivery: A practitioner's guide to agile software delivery in the enterprise” (Ambler &
Lines, 2012), where authors of the framework, state that DAD assists organizations to
adopt enterprise wide Agility via providing light weight guidelines. Regardless of the size
of organization, DAD describes its framework as a toolkit that enables the development
of an organization’s specific scaling agile practices. DAD suggests approaches from
already implementing practices and offers guidance on when and how to combine them.
For example, Agile methods such as Scrum typically served as process bricks, while

DAD framework provides the mortar to fit the bricks together (Ambler & Lines, 2012).

10
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RE practices in DAD

Portfolio level: Portfolio management, which is central to DAD, is claimed to yield the
ability to make first time right decisions, removing bias during decision making on the
potential requirements (e.g., products, projects, or exploratory work). Portfolio
management is typically derived from development and operations intelligence, including
recommendations from the other functional units (e.g., enterprise architecture for
technology perspectives, product management for business perspectives). As a result of
this, portfolio management make first time right decisions in terms of resources and

budget (Ambler & Lines, 2012).

Program level: DAD defines various roles that are specific to the program management
and typically involved in the RE activities such as requirements elicitation, requirements

prioritization, are performed at the program level.

e Chief Product Owner (CPO): within a program, CPO typically acts as a team lead
for the Product Owner (PO) team, negotiating the functional dependencies with
PO team and provides guidance to them wherever needed. CPO work closely with
coordinator/program manager to deliver the solution produced and may play the
role of PO in one or more delivery team(s) (Ambler & Lines, 2012).

e Chief Architecture Owner (CAO): within a program, CAO is typically a team lead
for the Architecture Owner (AO) team, negotiating the technical dependencies
with AO team and providing guidance to them wherever needed. CAO work
closely with the enterprise architecture team and may play a role of AO in one or
more delivery team(s) (Ambler & Lines, 2012).

e Program manager/Coordinator: responsible for coordinating activities within the
program and works closely with CPO, CAO in order to guide the overall work of
delivery team(s) (Ambler & Lines, 2012).

Project/team level: Potential requirements that are imposed on products, are typically
delivered via multiple delivery life cycles: Agile (Scrum based that have ‘workitem list’
instead of product backlog), lean (Kanban based), exploratory (Lean start-up), continuous
delivery (Agile based, Lean based) (Ambler & Lines, 2012). DAD outlines a set of
primary and secondary roles and their responsibilities, including technical and leadership
roles, and it promotes the growth of "T-skilled engineers/T-shaped engineers" (Ambler
& Lines, 2012). T-shaped engineers typically have great competencies in one area but

also have knowledge of other areas as well (Ambler & Lines, 2012). A delivery team’s
11
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primary role includes product owner (representing customers' needs), architecture owner
(represents architectural needs), team lead (facilitates communication and removes
impediments if any), team members (typically engineers/developers who produce actual
solutions), stakeholders (who consume the outcome of solution), these are all typically
involved in making decisions on the requirements. The secondary role that includes
specialist, subject matter expert, integrator, technical expert, independent tester (Ambler
& Lines, 2012), may also be involved in the requirements engineering activities (e.g.,

requirements prioritization) wherever needed.

Inception phase: In DAD, an inception phase is typically held before starting the
implementation of a new project or feature, that yields requirements envisioning, shared
understanding of requirements among team members, identifies solution alternatives,
risks identification and generally takes few days to few weeks (Ambler & Lines, 2012).
In core Agile methods such as in Scrum and XP, Inception phase is typically called Sprint

zero and planning game respectively.

Iteration planning: In DAD, typically in Agile based cycle (such as Scrum),
requirements are split up into numerous time-boxed iterations (typically one to four
weeks). Iteration (IR) planning is performed where requirements are decided and

prioritized for the upcoming IR (Ambler & Lines, 2012).

Look ahead meeting: which is typically held before organizing the IR planning to
identify requirement dependencies, shared understanding of requirements among delivery

teams (Ambler & Lines, 2012).

2.3.2.2 Scrum @ Scale

Scrum @ scale is a lightweight scaling framework where a group of teams via employing
scrum guide consistently produce products of the highest potential value (Sutherland,
2006). These products could be a complex integrated system, physical, and digital
services. Scrum (@ scale employs the idea of scaling up starting with a team and moving
on to a team of teams, a network of teams, and so forth. The full details of Scrum @ scale

are available on its official website https://www.scrumatscale.com/scrum-at-scale-guide-

online/. The framework consists of two components: Product Owner cycle that constitutes
“what” and the Scrum Master cycle that constitutes “how”. As Scrum @ Scale framework
is based on Scrum, the Scrum Master and PO roles are used and have the same

competencies as those listed in the Scrum Guide (Sutherland, 2006).
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With the teams of teams approach, the following are the new roles introduced, who
typically are involved in the RE activities, requirements discovery, requirements

prioritization.

e Chief Product Owner (CPO): CPO works with PO team to set the priorities of
requirements, negotiates the functional dependencies and provides guidance to
them wherever needed. CPO may play a role of PO in one or more delivery team(s).
The “Executive Meta Scrum (EMS)” is a hub of PO cycle that represents PO
responsibilities for the entire organization. The EMS team and CPO works
collaboratively to decide the organizational vision and strategic priorities
(Sutherland, 2006).

e Scrum of Scrums Master (SoSM): SoSM holds the similar responsibility as a
Scrum Master (SM) but at scale. The SoSM may take the role SM in one or more
delivery team(s). SoSM works closely with the CPO to produce potential
consumable solutions at the end of each sprint, facilitate cross teams’ coordination
and communication of requirements, remove impediments if any. The “Executive
Action Team” is a hub of SM cycle that represents that SM responsibilities for the
entire organization. The Executive Action Team's role is to coordinate with
multiple SoS (broader network) and also interface with any non-agile parts of the
organisation. Like any Scrum team, “Executive Action Team” also have a PO and

SM and a backlog (Sutherland, 2006).

2.4 Motivation to conduct secondary study on RE in SADSD

As discussed in Section 2.3, over the past few years, Agile in large-scale development
where teams are distributed has received significant attention from the research
community as well as from the practitioners, with many stating successful adoption
although there are some challenges, for example difficulty in creating the priority list of
requirements, managing the requirements. Systematic literature review (SLR) as well as
mapping studies are also gaining attention among researchers to understand the current

state of art related to Agile, in large-scale organizations.

The following secondary studies related to Agile in large organizations were found before

commencing the secondary study to understand the RE practices in SADSD.

In 2016, Dikert et al. conducted an SLR study on the scaled Agile transformation. That

study identified 35 challenges and 29 success factors classified into 9 and 11 categories,
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respectively. The noticeable success factors were adapting the Agile model, mind-set and
alignment, management support, and education and training. The common challenges
identified, were change resistance, integrating non-development functions, Agile being
difficult to implement, and RE challenges such as, refining the requirements, managing

the requirements, difficulty in estimating the requirements.

Khalid et al. (2015) performed an SLR study on Agile scalability and adoptability. They
described and identified the limitations of Agile practices for scaled projects.
Documentation of requirements, time-period, human resources related problems,
coordination and communication with multiple and distributed teams, were identified as

limitations for scaling using Agile practices in projects.

Gustavsson (2017) investigated the literature on roles required for team coordination in
the scaled agile software development. He discovered that additional roles are required
for coordination. His investigation also found that only a few organizations have adopted
the required coordination responsibility within the teams, based on the scaled agile
frameworks (e.g., SAFe, LeSS). In addition, the organizations which had coordination
roles, mainly focused on vertical coordination. This resulted in managers developing
plans and accordingly allocating work by themselves. However, in a scaled agile setup
the self- organizing principle ought to be a key practice whereby the entire team are

responsible for planning and task allocation (horizontal coordination).

Razavi and Ahmad (2014) in their SLR study, concluded that an effective set of tools are
needed for coordination and communication (e.g., communicating and coordinating the
requirements with distributed teams) in distributed scaled agile development
environment. They also claimed that the next severe challenge will be to produce quality

products.

Alsaqafet al. (2017) investigated the literature on non- functional requirements, focusing
on — Quality Requirements (QRs) in scaled agile distributed projects. Alsagafet al. (2017)
discovered 12 QRs related challenges which were mostly as a result of the adopted Agile
practices. These QRs related challenges were mostly as a result of inability of the product
owners to handle QRs. They also identified strategies to overcome the challenges relating
to QRs at a proposal level, while pointing out more research is required in order to

understand the QRs in SADSD.
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Putta et al. (2018) conducted an MLR study on adopting scaled agile framework (SAFe),
identifying benefits and challenges. The most common benefits include alignment,
productivity, quality, collaboration, and time to market. Challenges that received most
attention include adapting Agile practices, global distributed challenges, Agile release
train challenges, inadequate requirements prioritization, requirements management
challenges, change resistance, and staffing product owner challenges. In addition, the
authors suggested that more primary research is required on transformation steps,

implementation, and challenges of the SAFe framework (Putta et al., 2018).

To sum up, the existing secondary studies demonstrated that SADSD is a growing area
of interest to researchers and practitioners, but little is known about RE in SADSD. Only
one secondary study was found conducted by Alsaqgaf et al. (2017). However, the main
focus of the Alsaqaf et al. (2017) study was to identify the challenges relating to QRs in
SADSD and strategies to mitigate them. Other RE activities such as requirements
prioritization were missing. Furthermore, the Alsaqaf et al. (2017) study focused on the
white literature (e.g., journal paper) studies only, despite scaled agile mostly being driven
by the practitioners and consultants in the field. An MLR study must be conducted as a
preliminary study in Software Engineering (SE) as practitioners produce grey literature
to a large extent, as the most common way of sharing knowledge, advice, and experiences.
Otherwise, the researcher could miss out crucial current information on the real-world
phenomena of interest (Garousi et al., 2016). Hence, an MLR study was needed to provide
information and understanding on RE practices in SADSD, as well as to identify research
gaps that need addressing. This motivated me to undertake an MLR study on RE in
SADSD.

Next Chapter 3 describes the current state of art related to the RE in SADSD which was

understood via an MLR study.
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3 Chapter — Preliminary study to perform gap analysis

The chapter presents a summary of the MLR study which was conducted on RE in scaled
agile distributed software development. An MLR refers to the process to identify, analyse
and interpret the phenomena of interest via assessing all possible literature. This includes
formally published academic research (e.g., journals and conference papers) termed as
White Literature (WL) as well as unpublished and practitioners’ literature (e.g., white
articles, methods’ creator website) termed as Grey Literature (GL) (Garousi et al., 2019).
The main purpose of the MLR study was to identify the gaps about the RE process in
SADSD which turned into a foundation for further research. This was motivated by an
interest in RE, as impacted by the relatively novel phenomenon of adoption of Agile
methods in large-scale distributed software development (Dikert et al., 2016; Lal & Clear,
2017). The detailed MLR study is presented in Appendix I.

There are two research questions (RQs) that were set to achieve the objectives of the MLR

study:

RQ 1: What are the challenges for requirements engineering in scaled agile

distributed software development?

RQ 2: What are the strategies for surmounting challenges in requirements

engineering activities in scaled agile distributed software development?

The summary of the study design and implementation process are presented in Section
3.1. The summary of findings is presented in Section 3.2. Gap analysis and motivation

for further research is discussed in Section 3.3.

3.1 Study design and implementation:

This Section summarizes the study design and implementation that is employed to

conduct MLR.

3.1.1 Study design

The Kitchenham and Charters (2007), and Garousi et al. (2019) guidelines were followed
to conduct MLR study. A visual representation of the MLR process that consists of
planning phase, pilot study, conducting the review, and reporting the review was adopted

by adapting the Kitchenham & Charters (2007), and Garousi et al. (2019) guidelines as
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shown in Figure 3.2. Legend that was used for a visual representation of MLR process is

shown in Figure 3.1.

Figure 3.1
Legend for the MLR process
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3.1.2 Implementation

In order to retrieve relevant primary studies from the WL and GL, an automatic and
manual search were performed on digital databases, online web search, key conference
proceedings, and methods’ creator websites. The WL and GL search process is shown in

Figure 3.3, and Figure 3.4 respectively.

Figure 3.3
WL screening process
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The relevant WL studies were retrieved via automatic and manual search (as shown in
Figure 3.3). Candidate WL studies were primarily filtered, based on the Title/Abstract
which were further refined via full text review. Snowballing was also performed on
studies that were retrieved via automatic and manual search to retrieve all relevant WL
studies. As an outcome, WL studies selection ended up with 49 studies that contain seven
studies from ACM, 10 from IEEE, five from ScienceDirect, six from Scopus, 17 from

SpringerLink, and four from Snowballing.

Relevant GL studies were also retrieved via automatic and manual search (as shown in
Figure 3.4) which were primarily filtered based on Title/Keywords/Abstract and further

refined via reading full text. A total of 26 GL primary studies were retrieved that
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contained 12 experience studies, eight blogs from the methods’ creator websites, and

seven masters’ thesis that were retrieved from the Google search.

After removing the duplicate studies from the candidate WL and GL, the search process

yielded a total of 71 primary studies that contained 49 WL studies and 22 GL studies.

Figure 3.4
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3.2  Summary of Findings

The analysis of the literature discovered that implementing Agile methods in large-scale
distributed software development organizations, is posing various challenges related to
RE. Identified RE challenges in SADSD were classified into four categories and seven
categories of potential RE strategies were found, that can be employed to overcome those

challenges as shown in Table 3.1, Table 3.2 respectively.

3.2.1 Over-scoping of requirements across scaling agile levels

In SADSD, requirements that are estimated and allocated to the engineering teams for

implementation, are often beyond their capacity (Sekitoleko et al., 2014; Usman et al.,

2018). Factors that emerged from the literature results show over-scoping of

requirements, including complexity of requirements (Evbota et al., 2016; Usman et al.,

2018), lack of expertise for developing achievable plans (Evbota et al., 2016), lack of

awareness of team maturity (Badampudi et al., 2013; Tripathi et al., 2015), business
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pressure (Heikkilad et al., 2017), requirements changes (Hannay & Benestad, 2010;
Roman, 2016), inadequate breakdown of requirements (Bjarnason et al., 2011; Paasivaara

etal., 2018).
Potential strategies:

e Provide management support (Usman et al., 2018; Wildt & Prikladnicki, 2010)

e Ensure training and education (Guyot, n.d.; Kim & Cho, 2018; Rautiainen et al.,
2011)

e Appropriate engineering practices should be adopted (e.g., classify requirements,

hierarchical breakdown of requirements) (Bass, 2016; Daneva et al., 2013)

3.2.2 Negligence of QRs in the early stages of requirements

Negligence of the QRs (e.g., usability, performance), which is a known challenge of basic
Agile methods (e.g., Scrum, XP) (Heikkila et al., 2017; Inayat et al., 2015; Ramesh et al.,
2010) exist in SADSD as well. These should be considered in the early stages of
requirements analysis, such as a requirements definition. According to MLR findings,
QRs not determined during decision-making events, often were revealed in production
(Alsaqaf et al., 2018). Common factors that result in negligence of QRs, include lack of
clear conceptual definition of QRs (Alsaqafet al., 2017), lack of stakeholders’ viewpoints
in QRs (Roopa et al., 2017; Van der Heijden et al., 2018), lack of QRs visibility (Alsagaf
et al., 2018), lack of appropriate QRs specification approaches (Alsaqaf et al., 2018), lack
of collaborative technologies (Alsagaf et al., 2018). As a consequence of this, discovering
QRs during or after IR implementation, particularly in development and testing, makes it
complex to implement them (Alsaqaf et al., 2018). Moreover, software architecture may

become inappropriate due to lack of upfront analysis of QRs (Alsagaf et al., 2017).
Potential strategies:

e governance adopted (e.g., cross-functional decision-making team) (Ambler, 2013;
Daneva et al., 2013; Gat, 2006)

e appropriate engineering practices (e.g., establish QRs specialist team, capacity
allotment for requirements) (Alsaqaf et al., 2017; Roopa et al., 2017)

e ensure training and education (Paasivaara et al., 2018; Shrivastava & Rathod,

2017)
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RE Challenges

WL studies

GL studies

Difficulties in coordinating and
communicating the requirements
across teams

WL5, WL7, WL11, WL17, WLI8,
WL24, WL26, WL28, WL34, WL35,
WL36, WL38, WL48, WL49

GL1, GL12, GL5, GL13,
GL15, GL16, GL20

Over-scoping of requirements across
scaling agile levels

WL18, WL16, WL24, WL26, WL28,
WL29, WL30, WL31, WL36, WL38,
WL39, WL46, WL44, WL48, WL49

GL3, GL12, GL13, GL15,
GL18, GL2

Negligence of QRs in the early stages
of requirements

WL1, WL3, WL10, WL27, WL31,
WL34, WL36, WL45, WL47, WL48,
WL17, WL33, WL31, WL2, WL18,
WL16, WL41, WL30

GLS, GL10, GL20, GL14,
GL21, GL2, GL22

Difficulties in the prioritization of
requirements across scaling agile

WL1, WL3, WL4, WL7, WLS,
WL11, WL13, WL14, WL19, WL20,

GL12, GL13, GL14, GL15,
GL5, GL1, GL6, GL19

levels WL23, WL24, WL25, WL28, WL30,
WL32, WL37, WL43, WL46, WL33,

WL42, WL29, WL22, WL30, WL48

3.2.3 Difficulty in prioritizing the requirements across scaling agile levels

Scaled agile distributed software development has an inherent problem with prioritizing
and organizing the requirements, due to various organizational levels and structures
involved with product planning and development (Rolland, 2015). Factors that emerged
from the literature posing challenges, included bias during decision-making on the
priority of requirements (e.g., strategic requirements vs internal improvement related
requirements) (Bass, 2015; Vlietland & Van Vliet, 2015), requirements dependencies due
to inadequate decomposition of requirements, that is the greater the requirements
dependencies, the lower the degree of freedom (Pavlichenko, 2018; Scheerer et al., 2015),
volatile requirements, insufficiency of basic Agile practices (e.g., user story) to specify
and/or represent requirements at scaling levels (Daneva et al., 2013; Reinikainen, n.d.).
Finally, lack of shared understanding of requirements across scaling agile levels (Evbota
et al., 2016; Paasivaara et al., 2018), and retention level of decision making (Tripathi et

al., 2015).
Potential strategies:

e governance adopted (e.g., skill set for product owners, cross-functional decision-

making team) (Ambler, 2013; Gat, 2006; Wildt & Prikladnicki, 2010)

"' In MLR study, primary white literature (WL) studies were represented as WL1, WL2, —, WL49 and
grey literature (GL) studies were represented as GL1, GL2, —-, GL22. The list of WL and GL studies are
presented in Appendix G, Appendix H.
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e use of strategic decision-making strategies (e.g., debiasing judgement, taking an
outside view) (Bass, 2015; Ktata & Lévesque, 2009)

e appropriate engineering practices (e.g., employ decision making criteria,
hierarchical breakdown of requirements) (Ambler, 2014; Jha et al., 2016;
Pavlichenko, 2018; Scheerer et al., 2015)

e adopt appropriate collaborative technologies (e.g., requirements management tool)
(Kalenda et al., 2018; Schnitter & Mackert, 2010)

e encourage communication, collaboration, and transparency (Scheerer et al., 2015)

e provide management support (Paasivaara et al., 2018)

e ensure training and education (Evbota et al., 2016)

Table 3.2
RE Strategies”

RE Strategies WL studies GL studies

Encourage communication, collaboration, and transparency [WL48] [GL5]

Adopt appropriate collaborative technologies [WL46] [GL1]
[WL22] [GLI11]
[WL18] [GL15]
[WL41] [GL22]

Provide management support [WL36]
[WL44]
[WL24]

Ensure training and education [WL12] [GL3]
[WL30] [GL4]
[WL48] [GL19]

Appropriate engineering practices (e.g., classify requirements, [WL21] [GLS]

hierarchical breakdown of requirements) [WL48] [GL9]
[WL44] [GL6]
[WL49]

Governance adopted (e.g., cross-functional decision-making [WL44] [GL7]

team) [WL39] [GLI11]

GL17

[WL49] [ I
[WL24]

Use of strategic decision-making strategies (e.g., debiasing [WL4]

judgement, taking an outside view) [WL7]

2 Only a few studies references are indicated as a sample in the Table 3.2. Full details of the references are
provided in the MLR study which is placed in Appendix I.
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3.3 Gap analysis and motivation

The analysis of literature revealed that the main context of the selected studies that
discussed RE challenges in SADSD, were implementing Agile methods in distributed
large organizations and discussed challenges as a part of their implementation. There were
11 studies out of 71 primarily devoted to RE in SADSD. The analysis of primary studies
(total 71 primary studies - 49 WL and 22 GL), indicated that there is a diverse set of RE
challenges in SADSD, but the requirements prioritization across scaling agile levels was
the commonly reported challenge in WL (25 studies out of 49) as well as in GL (8 studies
out of 22). Only one empirical study conducted by Daneva et al. (2013) was found which,
was specifically dedicated for requirements prioritization in SADSD but the study was

mainly devoted to reprioritization of requirements across teams.

Therefore, I could conclude that empirical investigation was lacking on the complete life
cycle of prioritization of requirements (i.e., from an idea to operation) in SADSD at the
time of conducting this MLR study. In addition to this, strategies that could be employed
to mitigate challenges were mainly on the proposal level. This finding about the lack of
empirically-based studies, concurred with the findings of secondary studies conducted by
Inayat et al. (2015) and Heikkila et al. (2015). Therefore, empirical research was needed
to understand the prioritization of requirements process in the SADSD environment.
Another motivating factor to conduct research on requirements prioritization in SADSD,
was my interest and previous research experience in RE (Masters research in Agile RE
practices), as impacted by the relatively novel phenomenon of adoption of Agile methods

in large-scale distributed software development.

3.4 Research questions

Requirements prioritization is essentially a decision-making process (Aurum & Wohlin,
2005; Berander & Andrews, 2005) that typically implies consideration of roles involved
and their responsibilities, prioritization criteria, practices, and artefacts being adapted and
needing to be investigated as a part of conducting research on understanding the
prioritization process (Alenljung & Persson, 2008; Herrmann & Daneva, 2008).
Therefore, following are the research questions (RQs) that are set to achieve the aim this

research study:
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RQ1: How is prioritization of requirements done (i.e., from an idea to operation) in scaled

agile distributed software development?

RQ1.1: Who are the decision makers and what are they responsible for?
RQ1.2: What prioritization criteria is employed to make decision on the priority of
requirements?
RQ1.3: What practices and artefacts are employed for decision making on the
priority of requirements?

RQ2: What are the challenges related to the requirements prioritization processes?

RQ3: What are the strategies to mitigate the impact of reported challenges?

3.5 Summary

Summary of the MLR study which was conducted to understand the RE practices in
SADSD, is presented in this chapter which helped me to narrow down the research topic
that was initially decided during the commencement of this research study (RE in Scaled
Agile Distributed Software Development). As an outcome of MLR study, the aim of the
research study (i.e., understanding of requirements prioritization process in SADSD) and

the research questions are defined.

In the next Chapter 4, the research design that was employed to achieve the aim of this

research study is discussed.
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4 Research design of the study

This chapter explains and justifies the research approach which was adopted to investigate

the requirements prioritization process in SADSD, and has the following structure:

e Research paradigm

e Research methodology
e Research methods

e Threats to validity

e Summary

4.1 Research paradigm

Beliefs about knowledge can be divided into two categories: epistemological,
methodological (Chua, 1986). Epistemology assumptions indicate researcher’s
perspectives about knowledge and how knowledge can be obtained (Myers, 2009), or the
criteria in order to construct and evaluate valid knowledge about the phenomena of
interest (Orlikowski & Baroudi, 1991). Methodological assumptions point to adopting an

appropriate research method to gather valid evidence.

Following Orlikowski and Baroudi (1991), and Chua (1986), epistemology assumptions

are divided into three distinct paradigms: positivist, interpretive, and critical.

4.1.1 Positivist paradigm

Positivist studies typically aim to test theories in order to enhance predictive
understanding of the phenomena of interest (e.g., test existing requirements prioritization
model in similar and/or different context) (Myers, 2009). In the positivist paradigm, study
phenomena are generally single, fragmentable and quantifiable and cause/affect
relationships often exist that are being identified and tested via hypothetic-deductive logic
(Creswell, 2009). Positivists break the research phenomena into simpler components and
corresponding knowledge is developed incrementally from verifiable observations

(Creswell, 2009).

In the positivist paradigm, the researcher plays a passive role, that is., does not interfere
in the phenomena of interest, and a one to one correspondence exists between the
researcher’s construct and the phenomena of interest (Myers, 2009). Positivist researchers

prefer methods that start with precise theory by which hypothesis can be extracted and
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tested in isolation (Easterbrook et al., 2008; Hussey & Hussey, 1997). Controlled
experiments, surveys, and case studies are commonly associated methods with a positivist
stance (Hussey & Hussey, 1997). Case study method is associated with other research

paradigms (e.g., interpretive) as well (Creswell, 2009; Myers, 2009).

4.1.2 Interpretive paradigm

The positivist paradigm is often critiqued due to its incapability to handle richness of
social interactions (Klein & Myers, 1999). On the other hand, the interpretive paradigm
asserts that knowledge and reality cannot be constructed without the involvement of
social actors. The knowledge is constructed through language, shared meaning, and other
artefacts (Hoda, 2011; Klein & Myers, 1999). The epistemological belief underpinning
interpretive paradigm, asserts that social knowledge such as perspectives of decision
making team in requirements prioritization, cannot be constructed through hypothetical
deductions (Fitzgerald & Howcroft, 1998; Orlikowski & Baroudi, 1991). Instead, social

phenomena can only be understood by looking at them from the inside.

Interpretive studies do not prove or disapprove a hypothesis (Easterbrook et al., 2008).
Instead, interpretive studies typically aim to produce an in-depth understanding of the
phenomena in a sample context that then can be used to inform other contexts (Lazaro &
Marcos, 2006). Interpretivists prefer methods through which theories can be built
(Creswell, 2009). Ethnography, exploratory case study, and survey research are
commonly associated methods with an interpretive stance (Creswell, 2009). Dawson et
al. (2004) noted the importance of positivist and interpretive paradigms in SE and
Information System (IS) research. Initially, the positivist stance was the dominant form
of research in these fields. However, after realizing the incapability of positivist stance in
accommodating the human context, as in decision making events, adoption of the
interpretive stance gradually increased in the SE and IS fields (Dawson et al., 2004; Klein
& Myers, 1999).

4.1.3 Critical paradigm

The typical aims of positivism and an interpretive approach, is to predict and explain the
social phenomena respectively (Creswell, 2009; Orlikowski & Baroudi, 1991). On the
other hand, critical researchers decide research based on whom it helps. Typically,
participatory methods are preferred by the critical researchers so that the group of people
who will get benefit, can participate actively (Chua, 1986). Critical researchers often

employ case study research to investigate the phenomenon of interest (Creswell, 2009).
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However, action research is the approach that reflects closely the philosophy of critical
researchers (Myers, 2009). In the SE field, the critical stance has received less attention
as compared to the positivism and interpretive philosophy (Clear & MacDonell, 2011;
Glass et al., 2002).

4.1.4 Interpretive research paradigm adopted for this research study

Research paradigms that are discussed in the previous section can provide instinctive
perceptions. However, a researcher needs to ensure the chosen approach is compatible
with his/her research phenomena and predispositions. Each of the paradigms (discussed
in Above Section) highlight a particular perspective; however, none is superior to another

or provide an encompassing framework (Myers, 2009).

In SE research, the positivist research paradigm is a dominant paradigm, but this method
might be suboptimal when addressing the cultural or social dimensions that are
encountered in a distributed team setting (e.g., distributed members of decision making
team) (Clear & MacDonell, 2011). It is similarly arguable that a positivist stance would
be an appropriate philosophy to understand requirements of the prioritization process in
SADSD, given that phenomena are relying on social aspects. Fitzgerald and Howcroft
(1998) assert that an interpretive approach best describes the research phenomena when
the knowledge or reality is socially constructed (roles involved in decision making on the
priority of requirements). Interpretivist researchers argue that relationship between
technology, organization, and people are not static (e.g., Ad-hoc requirements
prioritization, adapting CTs as per organizations). Therefore, interpretivists intend to
understand the moving phenomena (Rosen, 1991). Further, organization/system/groups
are typically dependent on humans (e.g., decision-making team). Therefore, they cannot
be measured objectively (Rosen, 1991). These considerations make for an interpretive
paradigm that was suited to conducting research on investigating the requirement
prioritization process in SADSD. Figure 4.1 shows the research design framework that

was employed to perform this research (adapted from Creswell (2009)).
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Figure 4.1
Research design (Creswell, 2009)

Methodological Design Framework

Philosophical Worldview ( » Research Methodology
Interpretivism (Strategy for Inquiry)
Case Study

Research Design
Qualitative Research

Research Methods

4.2 Qualitative Research Methodology

Qualitative research methodology was employed that fits with the research aim of this
research study, understanding of requirements prioritization in SADSD. Qualitative
research methodologies are available in various flavours (such as Wolcott, 2001,
identified 19 strategies, cited by Creswell (2009), page 12) that can be employed to
conduct qualitative study. However, case study, phenomenological research, grounded
theory, narrative research, and ethnography are commonly employed research methods

(Creswell, 2009).

For this research study, an exploratory multiple case study was employed. The
requirements prioritization process was selected as the unit of analysis in studied case
organizations. Relevant data was primarily collected via semi-structured interviews.
Grounded theoretic analysis was performed to analyse the collected data. The rest of this
Section describes the research methodology and the rationale behind choosing the

specific research method, in detail.

4.2.1 Exploratory case study method

The phenomena of interest (i.e., requirements prioritization process in SADSD) that the
study aimed to investigate, typically involves human behaviour, their languages,
perceptions, and interactions in a real-life context (Easterbrook et al., 2008; Fitzgerald &

Howcroft, 1998; Klein & Myers, 1999; Orlikowski & Baroudi, 1991). Therefore, an
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interpretive approach, was the most appropriate approach as it is encouraged to be

employed in qualitative research.

Case studies can be classified into four types: exploratory, explanatory, descriptive, or
evaluatory (Yin, 2003). An exploratory case study's aim is to generate new insights and
ideas for new research (Yin, 2003). Case study can also be used for explanatory purposes
in which existing theories are tested (Creswell, 2009). Descriptive studies aim to portray
a phenomenon, whereas evaluatory case studies' purposes are to evaluate tools, methods

(Yin, 2003).

An exploratory case study was employed, as this research study's aim was to explore the
phenomena of interest in a real-life context (e.g., case study), to generate ideas and
insights for new research (Creswell, 2009). The scarcity of research on the life cycle
activities of requirements prioritization in SADSD (Dikert et al., 2016; Heikkild et al.,
2015, 2017; Inayat et al., 2015; Petersen & Wohlin, 2010; Rolland, 2015), influenced me
in adopting an exploratory case study approach to investigate the requirements

prioritization process in SADSD (Runeson & Host, 2008; Yin, 2003).

The qualitative interpretive exploratory case study approach for the research was
influenced by these factors: my past research experience with case study method
(Master’s research), good fit with research aim (exploring the requirements prioritization
process in SADSD), philosophical beliefs (personnel involved in requirements
prioritization), time constraints (officially three years recommended for PhD. by AUT),
nature of the phenomena of interest being investigated (lack of empirical study on
requirements prioritization in SADSD) (Yin, 2003). In addition to this, research questions
that were posed to investigate the phenomena of interest, were exploratory in nature, there
was limited control over actual events, and the focus on a contemporary event (e.g., ad
hoc decision-making events) further influenced me to employ an exploratory case study

approach (Yin, 2009, p.8).

Research questions that focus on “What” questions (e.g., what are the practices used for
prioritizing the requirements in SADSD?) and “How” questions (e.g., how is the
prioritization of requirements done in SADSD?), encourages conducting an exploratory
study (Yin, 2009, p.9). In contrast, research questions that focus on “How much” or “How

many” gave a rationale to adopt quantitative approach (Yin, 2009, p.9).
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An exploratory study has been repeatedly adopted by the researchers to conduct research
in the distributed software development field (Alsaqaf et al., 2017; Daneva et al., 2013;
Paasivaara et al., 2017). More specifically, RE in distributed setting have also been
scrutinized by employing a case study approach (Heikkil4 et al., 2010; Paasivaara et al.,

2014, 2017, 2018).

4.2.2 Alternative Methods

Research methods provide complementary functions where a particular phenomenon
might be examined better by one method than the other (Green et al., 2012). For example,
in this research study, a survey approach was not an appropriate method as the aim of this
research was not to discover the ‘cause’ and ‘effect’ relationship based on generalizable
statistical data (Gable, 1994). Surveys were appropriate for the research study that poses
“How much” and “How many” type of research questions which are against the research
questions that were posed in this research study (Yin, 2009). Furthermore, surveys
typically offer a “snap-shot” of the situation at a certain point in time, but yield little
information on the phenomena of interest under investigation. (Gable, 1994) Therefore,
an in-depth understanding of the phenomena of interest might not be achieved via

surveys.

Similarly, experiments (such as laboratory experiments) were not applicable, due to their
suitability for inferring casual relationships (Creswell, 2009). Furthermore, experiments
remove the phenomena from their context in order to control variables, which was a
requirement of this research study (Creswell, 2009). An exploratory nature and
epistemological assumption of this research study entailed flexibility and lesser control
over events (e.g., decision-making events) that made experiments inappropriate for this

research study (Creswell, 2009).

Limited time-period and resources also made ethnography an inappropriate method for

this research study (Creswell, 2009).

4.2.3 Case study selection and context

The Multiple case study approach was undertaken as a single case study is typically
employed when the case is revelatory (Yin, 2009). But adoption of Agile methods in large
distributed organizations is growing (Bass, 2015; Bjarnason et al., 2011; Gat, 2006;
Heikkild et al., 2010; Tripathi et al., 2015) that made selection of multiple cases possible

for the research. The multiple case study approach enables cross-site comparison without
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necessarily compromising the understanding within each individual site that results in the

findings being more compelling (Yin, 2009).

Figure 4.2 shows possible case study designs as suggested by Yin (2009) that could be
adapted for single case and multiple case designs. As this research followed multiple case
designs, single case designs were crossed out as shown in Figure 4.2. Among the available
multiple case designs, this study fell under multiple case study designs (Type 3 which is
highlighted with yellow colour). There were two cases with the same context and unit of
analysis which were investigated; therefore, remaining two were crossed out as shown in

Figure 4.2.

Scaled Agile distributed development was seen as the context and the requirements
prioritization process (derived from the main study’s research question see RQI in
Section 4.3) that typically involves artefacts, practices, roles, technology employed,

constituted the unit of analysis.

Two software development organizations were selected for this research study, one from
Australia (Pseudonym: MEL organization) and another one was from New Zealand
(Pseudonym: AKL organization). These two organizations were selected as they both
were distributed large organizations and were implementing Agile methods at the
enterprise level, which was the context of this research study. In order to do this, DAD
framework, which is scaling agile framework, was adopted by MEL organization. On the
other hand, Scrum @ Scale was employed by the AKL organization. However, the case
study organizations were selected without any particular scaling agile framework in mind
in order to generalize the findings of this research study. I used my supervisors’ and
Software Engineering Research Laboratory (SERL)? researchers’ professional networks,

in order to identify the suitable case organizations for this research study.

In November 2019, an email was sent to the managers (tribe lead- primary contact for me
in the AKL organization, director of engineering in MEL organization)*, of participating
organizations regarding the objectives of this research study and received general
commitment from them. In the year 2020 (AKL contacted in March 2020, MEL in August

2020), formal invitations were sent to the participated organizations. The studied

3 https://serc.aut.ac.nz/
* See Glossary (page no. 268) for the description of Tribe lead and director of engineering role.
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organizations’ anonymity is maintained in the findings and pseudonyms are used to

represent them throughout this study.

Figure 4.2
Case study designs (Yin, 2014)

single-case designs

Type 2

4.3 Research Methods

This section describes the research methods that constitute research questions, data

collection, data analysis, and validation.

4.3.1 Research questions

The aim of the research study was to develop an in-depth understanding of the

prioritization of requirements in scaled agile distributed software development.

Following are the research questions (RQ) that were set to attain the aim of this research

study.

RQ1: How is prioritization of requirements done (i.e., from an idea to operation) in scaled

agile distributed software development?
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RQ1.1: Who are the decision makers and what are they responsible for?
RQ1.2: What prioritization criteria are employed to make decisions on the priority
of requirements?
RQI1.3: What practices and artefacts are employed for decision making on the
priority of requirements?
RQ2: What are the challenges related to the requirements prioritization processes?

RQ3: What are the strategies to mitigate the impact of reported challenges?

4.3.2 Ethical considerations

This research study needed human participation and their personal and organizational
knowledge to understand the phenomena of interest. Therefore, ethics approval was
mandatory before making the formal contact with the case organizations. In order to do
this, an ethics application form was filled, signed and then submitted to the Auckland
University of Technology Ethics Committee (AUTEC) who then approved the ethics
application (a copy of ethics approval letter is available in Appendix E). During the time
of ethics application, the title of this research study was “Requirements Prioritization
Process in Global Scaled Agile Software Development”. Later, a slight change in the title
of research topic was made to capture the locally distributed as well as globally distributed
focus and the research topic was updated as “Requirements Prioritization in Scaled Agile
Distributed Software Development”. The ethics application form had the following key

characteristics which were then followed throughout this research study.

e demonstration of integrity
e data handling- confidentiality and privacy
e avoiding plagiarism

e conflict of interest

The following are the other forms that were prepared and submitted to the AUTEC as a
part ethics application.

e Organization information sheet (a copy is available in Appendix A) describes the
objectives of research study, and potential participants that were required also
mentioned.

e Participant information sheet (a copy is available in Appendix B) was prepared to
describe the research objectives, benefits of research study to the individual

participants of the participating case organizations.
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e (Consent form (a copy is available in Appendix C) to get an agreement for data
collection from the participant.

e Interview protocol (a copy is available in Appendix D) to set the pre-defined

questions towards achieving the objective of research study.

These documents were shared with the participants, before scheduling an interview with
them in order to provide an understanding of this research study. All the participants were
informed about the confidentiality, privacy and ability to withdraw their participation at

any stage of research project.

4.3.3 Data collection and organization

Data collection categorizations proposed by Lethbridge et al. (2005) for the software
engineering field were adapted for this research study, that includes (i) direct method-
collected directly via study’s participants through semi-structured interviews, which was
a primary source of data employed for this research study (Lethbridge et al., 2005). In
addition to this, (ii) indirect method - raw data which was collected via minimal
interaction with participants, such as recorded video/audio of decision-making events
(Lethbridge et al., 2005), (ii1) independent techniques - already available data such as
requirements artefacts (e.g., business-case) were also employed wherever possible
(Lethbridge et al., 2005) to triangulate the data intended to minimize the impacts of a
single-source interpretations and to accomplish the objectives of this research study

(Creswell, 2009; Maxwell, 2012; Yin, 2009).

4.3.3.1 Semi-structured interviews

Semi-structured interviews were employed as a primary source of data to understand the
phenomenon of interest (i.e., requirements prioritization process in SADSD) and to gain
further insights (Creswell, 2009; Fossey et al., 2016; Yin, 2003). The semi-structured
interviews enabled me to reword the interview questions in order to adjust the language
level. Semi-structured interviews also helped me to answer the questions asked by the
interviewees or clarify their doubts as and when necessary. During the interviews,
questions were asked by the interviewees according to the flow of conversation rather
than following the strict order that was defined in the interview protocol (Larsson, 2009).
An adequate time was given to the interviewees to express their views on the questions
intended to achieve the objectives of this research study. This method enabled me to get
in-depth understanding of the interviewees’ experiences as well as helped me in building

the relationship with them. As a result, I was able to probe for more information on

34



Chapter 4: Research Design
particular points and requested additional artefacts wherever needed from the
interviewees (sample evidence in the below quote, when I requested more information

from the Participant MEL P2).

Interviewer: I'm still not clear on how the actual ranking is decided. I mean what
particular factors do you use to make decision.

MEL P2: Like so I said there's certain vectors they use to rank. I'm not really sure.
There are three categories they look into. So that determines the score. I can share
them. Probably ping them to you later, 'cause I can't remember them on top of my
head.

Interviewer: no problem, please share the document with me, it would be a great help.

4.3.3.1.1 Designing the interview questions

Open ended interview questions (a copy of interview protocol is available in Appendix
D), were designed via studying the literature related to the requirements prioritization and
scaled agile distributed development. The interview protocol was reviewed by the
supervision team, and the researchers of SERL with experience in scaling agile practices
and RE activities in order to ensure clarity. Based on their feedback, interview questions

were modified wherever needed.

The interview protocol had three main sections: participant briefing, background

information, and requirements prioritization process

Participant briefing, generally aimed to describe the aim of research to the interviewees.
The aim of the research study was described via a diagram® and shared with the
interviewees during the interview in order to provide them a high-level overview of this

research study.

e Background section included questions related to the interviewees’ details: e.g.,
age, education, experience, ethnicity, designation, and studied organizations’
details: type of scaling agile methods, number of sites involved in software
development.

e Requirements prioritization process included questions related to the sources of
requirements: factors consideration, practices, decision making events, decision
makers, collaborative technologies, distributed team members, challenges,

potential strategies.

5> Diagram is shown in Appendix F.
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Pilot interviews were conducted with the managers of both participating organizations
(i.e., director of engineering in MEL organization, tribe lead in AKL organization), (Yin,
2009) to fine tune the interview questions. These key participants (purposive sampling)
(Barbour, 2001) were selected due their ability to provide information on the requirements
prioritization process as they were the senior and key members of decision-making
team(s) who make decisions on the priority of requirements (Barbour, 2001; Flyvbjerg,
2006). The pilot interview confirmed interview questions were relevant in terms of
answering the main research questions that were posed to achieve the aim and objectives

of this research study.

4.3.3.1.2 Participants’ selection

Kick off meeting occurred with AKL organization in March 2020, and with MEL
organization in September 2020. They were held with the managers of both participating
organizations, that is the director of engineering in MEL organization, and tribe lead in
AKL organization, to discuss the aim and objectives of research and to understand the
development process of the participating organizations. In addition to this, Non-
disclosure Agreements (NDA) were also received and signed during the kick-off meeting
between the participating organizations and the researcher. This was to protect the
sensitive commercial information of the organization and to enable them to open joint
discussions around organizational confidentiality agreements. These key participants
were chosen because they were my primary contact in both studied case organizations. In
addition to this, they were the senior members of the decision-making teams who make

decisions on priority requirements.

Purposive sampling (Barbour, 2001) was employed to select the potential participants for
this research study. First, I prepared an initial list of potential participants. These included:
product owner, product manager, team leader, chief product owner, chief technology
officer, chief customer officer, enterprise architecture, user experience/user interface
(UX/UI), developers, testers, architecture owner via studying the literature and some of
the popular scaling agile frameworks (e.g., DAD, Scrum (@ Scale), who are typically
involved in decision-making on the priority of requirements. This list was then discussed
with the primary contact of the participating organizations and revised as per their

feedback.

An initial interview request was sent to the potential participants by the primary contacts.

However, their participation was completely voluntary. After that I was introduced by the
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primary contact via email to the potential participants to arrange an interview with them.
Before commencing the interview with the potential participants, participant information
sheet and consent form were sent to the interviewees in order to provide an overview of

the research study and receive their approval before proceeding to the interview stage.

4.3.3.1.3 Interview details

Semi-structured face to face interviews were initially planned to collect relevant data for
this research study (Yin, 2009). However, due to the COVID-19 pandemic restrictions
the majority of the interviews were conducted virtually via MSTeams®. In addition to this,
the time-period for data collection also got extended from six months to one year due to
COVID-19 pandemic. Before starting the interview session, signed consent form and an
agreement on the audio/video recording of the interview were taken from the interviewee
as recording enhanced accuracy in data collection. However, notes as well as emerging

questions were taken during the interview session.

Two rounds of interviews were organized, with the participating organizations selected
for this research study. The first round of interviews was a formal round typically planned
for 45 minutes to 60 minutes at both case organizations. However, with some participants
it went beyond 60 minutes. In such cases, permission was obtained from the interviewees,
to extend the interview duration. But the second round of interviews was typically short
in duration mainly conducted to confirm the findings that were made via analysing the
data that were collected in the first round. The second round of interview was typically
informal and conducted with the key participants to provide in-depth information on the
requirements of the prioritization process. In some cases, a follow up email was sent to
the participants to seek clarity on the requirements prioritization process as and when

needed.

AKL organization’s interview details: In the AKL organization, data collection started
in March 2020. As AKL was a locally distributed organization with two sites (Auckland,
Hamilton), participants from both sites were interviewed to get viewpoints of the
distributed members of the decision-making team on the requirements prioritization
process. However, the majority of the participants were from Auckland, because most of
the teams were Auckland based. Interviews were mainly conducted virtually over
MSTeams due to COVID-19 pandemic restrictions. However, some of the interviews

were conducted face to face wherever possible. A total of ten interviews were conducted

¢ Information MSTeams can assessed via https://www.microsoft.com/.
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in the first round and two informal interviews were conducted in the second round of
interviews. In addition to this, six follow-up emails were sent to the participants to get
further clarification on the requirements prioritization practices from them. After
conducting the ten interviews in the first round of interview, I stopped data collection in
the AKL organization as no new insights were emerging from the interviews.
Participants’ interview details and demographic information are shown in Table 4.1 and
Table 4.2 respectively. Participants’ anonymity is maintained, and pseudonyms are used

to represent the participants in this research study.

Table 4.1
AKL interview details

Participant | First round Second round Email Venue Site
pseudonym | interviews interviews follow-up
(Formal (Informal
interviews) interviews)
AKL P1 0 hr 51 min 43 sec 0 hr 25 min 08 sec 3 Company | Auckland
meeting
room
AKL P2 1 hr 03 min 01 sec 1 MSTeams | Auckland
AKL P3 0 hr 46 min 24 sec MSTeams | Auckland
AKL P4 0 hr 59 min 23 sec MSTeams | Auckland
AKL P5 0 hr 36 min 04 sec MSTeams | Hamilton
AKL P6 0 hr 53 min 05 sec MSTeams | Hamilton
AKL P7 0 hr 48 min 45 sec 0 hr 21 min 11 sec 2 Company | Auckland
meeting
room
AKL P8 0 hr 58 min 26 sec MSTeams | Auckland
AKL P9 0 hr 37 min 04 sec MSTeams | Auckland
AKL P10 0 hr 31 min 48 sec MSTeams | Auckland
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Table 4.2
AKL participants’ demographic details

Role Gender Experience Qualification Site

Tribe lead Male 10 years Masters Auckland
Senior Product Owner Male 13 years Masters Auckland
General Manager Male 15 years Masters Auckland
Tribe lead Male 12 years Bachelor Auckland
Senior Business Analyst Female 15 years Diploma Hamilton
Business Analyst Female 15 years Masters Hamilton
Scrum master Male 3 years Diploma Auckland
Scrum master Female 7 years Masters Auckland
Senior developer Male 12 years Masters Auckland
Tester Male 10 years Bachelor Auckland

MEL organization’s interview details: In MEL organization, data collection was started
in September 2020. As MEL organization was a globally distributed organization which
had six sites, but only participants from the two sites (USA, Australia) were interviewed.
The company’s head office was in USA and the majority of the members of the decision-
making team specifically the portfolio decision making team, were located in USA. On
the other hand, majority of the engineering teams were located at the Australian site.
Therefore, participants from these two sites were selected to be investigated on the
requirements prioritization process in the participating organization. All the interviews
were conducted virtually over MSTeams in the MEL organization due to COVID-19
pandemic travel restrictions. A total of 18 interviews were conducted in the first round
and three informal interviews were conducted in the second round of interviews. In
addition to this, 11 follow-up emails were sent to the participants to get further
clarification on the requirements prioritization practices from them. Participants’
demographic information and interview details are shown in Table 4.3 and Table 4.4

respectively.
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Table 4.3

MEL participants’ demographic details
Role Gender | Experience | Qualification | Site
Product manager Male 15 years Bachelor Australia
Product Owner Female | 10 years Masters Australia
Product Manager Female | 11 years Masters USA
Senior manager UX Male 18 years Bachelor USA
Director of engineering Male 25 years Bachelor Australia
Program Architecture Owner Male 20 years Bachelor Australia
Senior Director Product Male 23 years Bachelor USA
management
Program manager Female | 21 years Bachelor USA
Product manager Male 20 years Masters Australia
Team lead Male 14 years Masters Australia
Vice president of engineering Male 23 years Bachelors USA
Team lead Male 16 years Masters Australia
Architecture Owner Male 25 years Bachelor Australia
Developer Female | 9 years Bachelor Australia
Team lead Male 15 years Masters Australia
Senior vice president of Male 24 years Masters USA
architecture
Senior vice president of UX Female | 20 years Masters USA
Program manager Male 23 years Bachelor USA
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Table 4.4

MEL interview details
Participant | First round Second round Email Venue Site
pseudonym | interviews interviews follow-up

(Formal (Informal
interviews) interviews)
MEL P1 1 hr 01 min 58 sec 0 hr 20 min 35 sec 2 MSTeams | Australia
MEL P2 0 hr 43 min 31 sec 1 MSTeams | Australia
MEL P3 0 hr 44 min 07 sec MSTeams | USA
MEL P4 0 hr 55 min 24 sec MSTeams | USA
MEL P5 1 hr 04 min 31 sec 0 hr 37 min 25 sec 5 MSTeams | Australia
0 hr 46 min 16 sec

MEL P6 1 hr 06 min 30 sec 1 MSTeams | USA
MEL P7 0 hr 51 min 44 sec MSTeams | USA
MEL P8 1 hr 21 min 45 sec MSTeams | USA
MEL P9 1 hr 18 min 18 sec 1 MSTeams | Australia
MEL P10 1 hr 23 min 23 sec 1 MSTeams | Australia
MEL P11 0 hr 47 min 50 sec MSTeams | USA
MEL P12 1 hr 09 min 08 sec MSTeams | Australia
MEL P13 1 hr 08 min 04 sec MSTeams | Australia
MEL P14 0 hr 27 min 23 sec MSTeams | Australia
MEL P15 0 hr 52 min 23 sec MSTeams | Australia
MEL P16 0 hr 56 min 51 sec MSTeams | USA
MEL P17 0 hr 38 min 55 sec MSTeams | USA
MEL P18 1 hr 01 min 47 sec MSTeams | USA

4.3.3.2 Artefacts collection

The second source of data collection was requirements artefacts (such as decision-making
criteria, business-case, requirements hierarchy structure) and were collected from the
studied organizations wherever possible to validate the data that were collected through

semi-structured interviews.

4.3.3.3 Access of decision-making events

In the AKL organization, I attended some of their decision-making events, such as the
bigroom planning- a quarterly planning meeting, as an observer and in MEL organization
I managed to get the recordings of their events in order to understand and to validate the
requirements prioritization activities and practices that I understood, via semi-structured

interviews which was the primary data collection method.
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4.4 Data analysis

Data analysis was employed within the case analysis and cross-case analysis. In the first
approach, each studied organization’s data was analysed separately without any particular
theoretical framework in mind. On the other hand, cross-case analysis aids commonalities
and differences between the studied case organizations, and further helped in building the

conceptual framework of requirements prioritization process in SADSD.

4.4.1 Pre-processing

For each studied organization, an individual electronic folder was maintained to organize
the collected data that include transcribed interviews, follow-up data, recordings of
interviews, recordings of decision-making events, notes. Manual verbatim transcription
instead of automatic transcription services of all the interviews was done in order to
analyse the data. The manual verbatim transcription aided closeness with data that further
helped me in probing the questions that were typically clarified in the upcoming
participants’ interview and follow-up email. Another reason behind the selection of
manual transcription was the intellectual property that could have been breached if
automatic transcription software was adopted. In the beginning (with the first three
interviews), an interview was transcribed before scheduling the next interview. As
transcription was a time-consuming process, potential questions that emerged and/or were
unanswered during the interview, were noted down via listening to the recording of
interviews before scheduling the next interview. This enabled me to cover them via

follow-up or in the future interviews.

An appropriate tool that could be adopted for data analysis was also explored during the
pre-processing phase. Initially, I decided to use Spreadsheet for data analysis, but I was
influenced through the learning of NVivo a popular qualitative data analysis tool as well
(Hutchisona et al., 2009). As I was new to the NVivo tool, firstly, I learned the basics
about NVivo tool and then transported two of the interview transcripts from the MEL
organization in the NVivo tool for a trial purpose. During that trial period, I realized I was
not comfortable with NVivo for data analysis because its structural framework was
limiting the way that data could be organized. As a result, I switched back to the
Spreadsheet for data analysis that enabled better visualization of the data. This
observation coincides with Hoda (2011), who also experienced the structural framework

of the tool posing limitations on data organization.
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4.4.2 Within the case analysis: Grounded theoretical analysis

Each of the studied case organizations was treated as an individual unit. Individual case
study data was analysed without any particular theoretical framework in mind. In order
to analyse the collected data, individual spreadsheets were maintained for each of the
studied case organizations. Two levels of spreadsheet were maintained, at the first level,
codes were assigned to the indicators and in the second level of spreadsheet, emerging
concepts and categories were defined (sample is shown in Table 4.5). Indicators are the
real data that were discovered from the data (such as events described in the interviews,
documents) collected from the studied case organizations (Adolph et al., 2011). A word,
phrase, sentence, or a paragraph in the data typically served as an indicator (Adolph et

al., 2011).

Table 4.5

Sample of data organization via Spreadsheet

Second Stage

First stag

codes second stage for first question.xsx + Saved

File Home  Insert  Pagelayout  Formulas  Data  Review  View  Help

Clipboard 1w Fant [ [ Number

P1, P2, P3, P5, P§, P8, PY, P10, P11,P12,P13, P14,P15,P1¢

< o
Participants

P1,P2, P2, PS5, PG, P, PO, P10,
P11LP12,P13, P14,P15,P16,

Code

Quote

Code
c

Yes, OK, so there's we use a tool called Aha
But the method is regardless of the tool, which is
ideas can come from almost anywhere

Ideas may come from a product manager
who's decided that they see a market fit in terms of

the feature that needs to be added to the product

We could have something coming through our

Tool to capture/store ideas: AHA
Multiple sources of ideafopen Innovatien

Possible source: Product Manager
Market fit of the feature request

Possible source: support channel

P17,p18

P1,P3,P6, P10,P12,P13, P15,P9

support channels
P1, PAPEAIDPILPIZPI3PIS
that maybe a bug or it may be an enhancement that idea in the form of bug
someone is asking for.

P4
P1,P3.P12.P16

ipant& | Participant7 | Participant8 | Partici.. (& ] 5

antd | Participant5 | Part

4.4.2.1 Data analysis technique: Grounded theoretical analysis

Grounded theory is a commonly adapted method when the research study is qualitative
and exploratory in nature and the theoretical development of the phenomena of interest is
in the early stages (Glaser & Strauss, 1967). This research fulfils the condition posed by
Alberto Espinosa et al. (2007) as during the MLR study that was conducted to understand
the current state of RE in SADSD, I found research on requirements prioritization in
SADSD were under theorised. Therefore, an empirical grounded theoretical analysis

technique was adopted in order to analyse the collected data.

Inductive analysis was performed via following the steps that include coding, emerging

concepts, emerging categories (Glaser & Strauss, 1967). Constant comparison which is
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an important component of grounded theory (GT), was adapted at each step of data
analysis that helped in defining and re-defining the emerging codes, concepts, and
categories wherever needed. In parallel, memo notes which is another key component of
GT, were also maintained that helped in describing and identifying the relationship

among codes, concepts and categories (Glaser & Strauss, 1967).

Emerging Codes: each transcribed interview and all the relevant documents (e.g.,
requirements artefacts) that were collected, were read several times to ensure none of the
information was left uncovered (Seaman, 1999). A very simple process suggested by
(Adolph et al., 2011) was followed for open coding where a code can emerge from a
single word or a single line or multiple lines, and more than one code can emerge from
a single indicator (Adolph et al., 2011). Two types of coding were performed, that include
in-vivo coding (words used by the interviewees) and descriptive coding (summarizing the
indicator in a word or phrase) (Glaser & Strauss, 1967). In parallel, constant comparison
analysis was also performed to compare the emerging codes against the new or existing
codes that were found within the interview transcript and across the transcripts (Glaser &
Strauss, 1967). This comparison yielded data reduction as well as data abstraction. Table
4.6, Table 4.7, and Table 4.8 shows a small portion of data, and the descriptive and in-
vivo codes that emerged from the participants MEL PS5, MEL P3, MEL P1 respectively.
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Table 4.6

Sample list of small portions of coded data from MEL_P5

Chapter 4: Research Design

Collected Data

Codes

Yes, it's a good question. I mean we try and come out of a
principle of that anyone can have a good idea or that ideas can
come from anywhere. But equally, you know, we make sure that
anyone within [..] can contribute to the ideations or ideas for our
products.

various sources of ideas,

Like we have half a day reserve for the engineers for innovative
ideas. [...] Its fortnightly.

internal sources- engineers

innovation morning

but predominantly they come from your customers

Dominant source of idea:
Customers

but we use a tool called Aha for that and it's a web-based tool for
capturing ideas,

Tool to capture ideas: AHA
(web-based tool)

So, customers have the ability to submit ideas themselves.

self-submission of customers'
idea

Right now, that's generally done through our support channels.
You know if there are user of our system then they can raise the
idea through support and ask it to be logged.

Support channel: get customers'
ideas through support channel

It could come through other mechanisms; they have customer
success managers and that type of thing.

Customer success manager to
get ideas from customers

What we are in the process of doing this will be done before the
end of the year is having the ability for customers to submit ideas
directly via into Aha via the web so any customer would be able
to submit ideas.

Collaborative tool AHA,
self-submission of customers'
idea- duplicate code

At a customer level, you know we do quarterly reviews with
them, particularly the larger customers to understand, you know
they have it getting value from our solution and working with
them that way

Quarterly reviews with biggest
customers

there are some user groups where customers actually get together
and also includes [...] folks in more of a group setting to bring
ideas together and collaborate together on ideas.

User groups (i.e., customers and
participants from the
organization) to collaborate on
ideas

So, there's multiple ways that we interact with our customers

various techniques to
collaborate with customers

and our customers interact with each other as well. There's a
system we have, a community. It's again another essentially a web
application where customers can come together and help each
other, share ideas and share ways of using our solutions.

customer community (web
portal): to perform collaboration
among customers to share ideas,
help each other etc.

So yeah, so some of the groups that the user groups that we've
got, I think meet monthly

User groups meet monthly

And then we do these quarterly business reviews with our biggest
customers. So that's you know, four times a year as well as they
are, the more formal processes that we have in place.

Quarterly business review with
biggest customers (duplicate
code)

45




Table 4.7

Sample list of small portions of coded data from MEL_P3
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Collected Data

Open Codes

They really come from all over the place, right? Like people
love to have ideas and they like to have their ideas heard, so
they definitely come from everywhere

Multiple sources of idea

they come from product, they come from engineers, they
come from senior leadership team.

Product managers,
Engineers, Senior leadership team

but the most important place they come from customers right

Dominant source of idea:
Customers

it could be that our competitors have something that we don't
have

competitor analysis

We also have what we call customer community and it's a
place where customers could go and submit like bug tickets
and they can have enhancement requests there as well.

self-submission of customer ideas
(bug, enhancement request)
customer community

Table 4.8

Sample list of small portions of coded data from MEL P1

Collected Data

Open Codes

address new area that they [customers] think is important. That’s
one of the ways that we find out and our customers tell us

Customer recommendation

the different channels we have for them

Multiple channels for
customer feedback

Then there's market research.

Market research

So we as product managers, continuously do product research for
our product areas as well

Continuous product research

So, we as product managers, continuously do product research for
our product areas as well find out what is changing

Product research via Product
managers,
track trends

if there's anything that we need to do to also differentiate ourselves
from our competitors

Product differentiation,
competitor analysis

It can be industry analysts telling us companies like Gartner and
Forrester, which put out reports in our respective areas every year

Industry analyst (Gartner;
Forrester);
yearly Industry analysts' report

this can come through various channels

various sources for ideas

We have a product management tool called Aha we capture
everything in and not just ideas

PM tool (AHA)

the hackathons are not as frequently, but hackathons I think we
have at least one or two every year major events. so everybody
who's got an idea gets to fly down to the US, and it doesn't have to
be just product, it's product engineering.

Occasionally run hackathons,

Internal sources- product,
engineering
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Constant comparison: Table 4.9 shows how codes were aggregated via constant
comparison method within the interview transcript and across the transcript. From the
participant MEL PS5, initially 14 codes emerged (shown in Table 4.6), that were later
aggregated into 12 open codes via constant comparison method. On the other hand, one
new code emerged from the participant MEL P3 and five new codes emerged from the

participant MEL P1 shown in Table 4.9.

Table 4.9

An example of aggregating codes via constant comparison method

Open Codes Source

Multiple sources of idea MEL P5, MEL P3, MEL P1
Internal sources MEL P5

Product managers MEL P3, MEL PI
Engineers MEL P5, MEL P3, MEL P1
Senior leadership team MEL P3

Occasionally run hackathons MEL P1

Innovation morning fortnightly MEL P5

Customers’ ideas MEL P5, MEL P3, MEL Pl

Various techniques to collate customers ideas | MEL PS5, MEL P1

Collaborative tool Aha for capturing the MEL PS5, MEL P3, MEL P1
customers ideas

self-submission of customers' idea MEL P5, MEL P3
via AHA

Customers’ ideas via Support channel MEL P5
Customers’ ideas via customer success MEL P5

managers

Quarterly reviews with biggest customers MEL P5

User groups MEL_P5

(Monthly meeting)

competitor analysis MEL P3, MEL Pl
Market research (track market trends) MEL P1
Continuous idea generation MEL Pl
Customers’ ideas via Product managers MEL Pl

Industry analysts MEL P1
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Emerging Concepts: As the analysis progressed, some of the open codes turned into
concepts and concepts turned into categories. As shown in Table 4.9, codes that were
emerged indicating internal sources (e.g., product managers, engineers) and external (e.g.,
customers, industry analysts) are typically the sources of potential requirements. Thus,
using constant comparison method, I grouped the codes into emerging concepts ‘External
sources and internal sources' shown in Figure 4.3 and Figure 4.4 which describes various

practices that are employed to collate potential requirements.

Figure 4.3
A sample of the emerging concept ‘External Sources’

Product managers
Personnel collating customers' ideas Customer success managers
Support channel
—— Customers
Quarterly reviews

Practices Monthly user groups meeting

Collaborative tool- AHA

External Sources Industry analysts

Market research

“—— Competitors analysis

Figure 4.4

A sample of the emerging concept ‘Internal Sources’

Innovation morning
Engineers == Practices —[

Hackathones

Intemal SOUI‘CGS‘ Product managers

Senior leadership
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Emerging categories: As shown in Figure 4.3, Figure 4.4, external and internal sources
emerged as concepts indicating that potential requirements are collated from the various
sources. Using constant comparison analysis, an emerging category °‘sources of
requirements’ constituted (shown in Figure 4.5) from the concepts ‘internal sources’ and
‘external sources’ as well as open codes (i.e., a common code ‘various sources of ideas’

which emerged from all three participants’ data).

Figure 4.5

A sample of emerging concept ‘Sources of requirements’”

Product Managers
Personnel collating customers' ideas Customer Success Managers

Support channel

7= Customers

Quarterly reviews

Practices Monthly user groups meeting

External Sources = Collaborative tool- AHA

L Industry analysts

= Market research

“= Competitors analysis

Sources of requirements

Innovation morning
Engineers Practices
Hackathones

Internal Sources
Product managers

Sentor leadership

Memos: Memos were constantly maintained to record the relationship among codes,
concepts and categories (Glaser & Strauss, 1967). Memos helped me to record my
thoughts and opinions with regards to the codes, concepts, and categories. An example of

memo of concept ‘external sources’ is shown in Table 4.10

7 Note: this is just a sample of small portions of coding (Analysis of small portion of three participants’
data).
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Table 4.10

Memo for the category ‘Sources of requirements’

Memo

Collecting the requirements is a continuous process. Main sources of requirements include internal and
external sources. In case of internal sources, Product management is the dominant source. On the other
hand, customers are the dominant external source. This is commonly stated by the participants of the
studied case organizations. As per my observation, an open innovation approach is employed for
collecting the potential requirements which was validated with MEL P5 and MEL P1 via follow-up. I
can support this finding with Tony’s and Danila’s paper as well during writing.

The following are the 14 salient categories that emerged by analysing data of studied case
organizations. However, some of the categories were derived directly from the research
questions such as decision-making team, decision making practices, requirements

artefacts, challenges, mitigation strategies.

1. Sources of requirements

2. Portfolio level

(98]

Segment level (Segment level in MEL organization), Tribe level (Tribe level in
AKL organization)

Team level

Requirements hierarchy

Requirements classification

Requirements artefacts

Decision making practices

o ® N 0ok

Decision making events

10. Decision making team

11. Collaborative technologies

12. Incorporate distributed members of decision-making team(s)
13. Challenges

14. Mitigation strategies

4.4.3 Deductive analysis

Salient categories that were identified as an outcome of inductive analysis (as discussed
above in Section 4.4.2), were refined and redefined wherever needed via deductive
analysis to structure the findings of this study. Some of the salient categories which had
potential to become a core category include: portfolio level, segment level/tribe level,
team level. As a result, relevant literature was searched, relating to the initial findings that

emerged in the form of ‘salient categories’ via inductive analysis.
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The remainder of this Section describes the literature that were studied in relation to the
categories that emerged from the inductive analysis and provided guidance on building

the initial conceptual framework as shown in Table 4.11.

4.4.3.1 Key theory elements adopted from the literature to structure the findings

Requirements prioritization which is the focus of this research study is essentially a
decision-making process through which the requirements are sequenced and decided for
implementation (Alenljung & Persson, 2008; Aurum & Wohlin, 2005; Herrmann &
Daneva, 2008; Ngo-The & Ruhe, 2005). According to the traditional RE process as
suggested by Sommerville (2009), requirements prioritization is generally a part of
requirements elicitation and analysis. Sommerville (2009) defined requirements
elicitation and analysis as an iterative process that typically consists of requirements
discovery and understanding, requirements classification, requirements prioritization and
negotiation, requirements artefacts where activities typically occur in the form of cycles
and are adapted by the organizations as per their need. Berander and Andrews (2005),
Lehtola et al. (2004) and Aurum and Wohlin (2005) also stated that prioritization of
requirements is not a onetime activity. Instead, requirements prioritization is a continuous
decision-making process which is typically performed iteratively at different abstraction
levels and with different information in different phases of software development process.
Typical decision-making levels as suggested by Aurum and Wohlin (2005) to prioritize

the requirements include organizational level, product level, and project level

e Organizational level where requirements are typically defined and analysed in the
form of organization’s strategic objectives that generally influence the products
that an organization ought to develop (Aurum & Wohlin, 2005)

e Product level where the requirements that are imposed on product(s) typically in
the form of project(s) are defined and prioritized (Aurum & Wohlin, 2005).

e Project level where requirements within the project(s) are defined and prioritized

(Aurum & Wohlin, 2005)

As can be seen in the Section 4.4.2 the decision-making levels (i.e., portfolio level,
segment level/tribe level, team level) that emerged from the inductive analysis of each of
the studied case organizations, coincides with the studied literature. The decision-making
levels suggested by Aurum and Wohlin (2005) and the requirements prioritization
activities as a part of requirements elicitation and analysis as suggested by Sommerville

(2009) guided me to develop an initial conceptual framework and structure the findings
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of the studied case organizations. Also, the salient categories that had emerged from the

inductive analysis were refined wherever needed.

The deductive analysis guided me to settle on three core categories in terms of decision-
making levels, that include: portfolio level, segment level/tribe level, team level. The
remaining categories were marked as sub-categories which were aggregated via adapting
the Sommerville (2009) framework. The emerging category ‘Sources of requirements’
was refined, and a new name was given as ‘requirements discovery and understanding’.
Decision-making events, decision-making practices, decision-making teams were
grouped under requirements prioritization and negotiation activities. Requirements
classification and requirements hierarchy were also aggregated, based on their relevance
with each other. No changes were made in some of the categories, that include
requirements artefacts, collaborative technologies, incorporate distributed members of

decision-making teams, challenges and strategies.

These core elements of the initial conceptual framework are depicted in Table 4.11.
Pragmatic notations are employed to draw the conceptual framework instead of using
formal notation such as process diagram, data flow diagram (DFD). The main reason to
employ pragmatic notation is that I wanted to provide a pictorial representation of the
high-level overview of prioritization process that could be difficult to achieve via formal
pragmatic notation. However, the pragmatic notations are initially adapted from the DFD.
Figure 4.6 shows the legend that is employed to draw an initial conceptual framework

(shown in Table 4.11)

Figure 4.6

Legend used in the conceptual framework

Information flow in single

Information flow in both T
direction only

direction

Process
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Initial conceptual framework

Requirements
prioritization
decision-making
scaling agile levels
adapted from (Aurum
& Wohlin, 2005)

Requirements prioritization as a part of elicitation and analysis adapted

from (Sommerville, 2009)

Portfolio level

1. Requirements discovery
and understanding

4

v

2. Requirements
4. Requirements artefacts classification

~

3. Requirements
prioritization and negotiation

Segment level/Tribe

E 7

3| 1. Requirements discovery
level » Y
and understanding
v
2. Requirements
4, Requirements artefacts classification
Iy
3. Requirements "
prioritization and negotiation
N 1. Requirements discovery
and understanding
4
Team level 2. Requirements
4. Requirements artefacts classification
r Y

3. Requirements
prioritization and negotiation

53



Chapter 4: Research Design
4.4.4 Cross-case analysis
Cross-case analysis typically involves identifying commonalties, contrasting, or
aggregating the findings of studied case organizations in order to enhance the
generalizability, robustness, and applicability of findings. The salient categories that
emerged as an outcome of cross-case analysis (discussed in Chapter 7: Section 7.8)
guided me in refining some of the existing categories that emerged from the individual
case analysis. One of the significant changes, was made in the salient category middle
decision-making level, which is termed as segment level in MEL organization, tribe level
in AKL organization respectively. In the cross-case analysis, I adopted the term domain
level to denote the middle decision-making level, due to the commonalities in terms of
process followed on the priority of requirements in the studied case organizations
(discussed in Chapter 7). The salient categories that emerged as an outcome of cross-case
analysis, guided me in evolving the conceptual framework of requirements prioritization

in SADSD.

Following are the salient categories that emerged as an outcome of cross-case analysis

(explanation of these categories is provided in Chapter 7):

e Domain level

e High-level requirements

e Intermediate-level requirements
e Low-level requirements

e Boundary spanning mechanisms
e Inter-iteration prioritization

e Intra-iteration prioritization

e Integrated agile RE practices

4.5 Threats to validity

Validity deals with the ‘truthfulness’ of research results. The set of principles proposed

by Klein and Myers (1999) were followed to ensure the validity of research.

e the principle of hermeneutic circle

e the principle of contextualization

e the principle of interaction between the researcher(s) and the subject
e the principle of abstraction and generalization

e the principle of dialogical reasoning
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e the principle of multiple interpretations

e the principle of suspicion

The principle of hermeneutic circle: the phenomenon of interest (i.e., requirements
prioritization process in SADSD) has been empirically investigated from the raw data
within the case study (e.g., concepts, categories) and that further guided me in developing

the conceptual framework of requirements prioritization in SADSD.

The understanding of the phenomenon of interest, improved by moving back and forth
between phases of this research study. Data analysis was performed in various phases that
includes within case analysis, where individual case organizations’ data was analysed
without any pre-existing framework in mind. Literature support was undertaken to
structure the findings that emerged from the individual case analysis and an initial
conceptual framework was developed into cross-case analysis, to aggregate the findings
of studied case organizations, redefine the salient categories that emerged from the
individual case analysis wherever needed, that further guided me in building the

conceptual framework of requirements prioritization in SADSD.

The principle of contextualization: Thick rich description (e.g., historical background)
of the studied organizations is provided by following the principle of contextualization in
order to provide clarity to the audiences regarding how the current situation of the
phenomena of interest under investigation, emerged. Petersen and Wohlin (2009)
guidelines were followed to provide the thick rich description of the studied case
organizations (MEL organization context description provided in Chapter 5, AKL
organization context description is provided in Chapter 6) to ensure other researchers can

replicate a context approximating this study.

The principle of interaction between the researcher and the subject: continuous
interaction had been maintained with the study participant(s) and the interviewer
throughout the research period. Some of the examples include the main round of
interviews, follow up interviews, getting clarification on the findings from the

participants via email wherever needed.

The principle of abstraction and generalization: conceptual framework of
requirements prioritization in SADSD, has been built by following the principle of
abstraction and generalization, by studying the two case organizations. Cross-case

analysis was performed that involves identifying commonalties, contrasting or
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aggregating the findings of studied case organizations in order to enhance the

generalizability, robustness, and applicability of findings.

The principle of dialogical reasoning: the emerging conceptual framework of
requirements prioritization in SADSD has been built via various cycles of revisions that
involves individual case analysis, literature support (deductive analysis), and cross-case
analysis. Constant comparison was adapted at each step of data analysis that helped me
in defining and re-defining the emerging codes, concepts, categories, wherever needed.
In addition to this, member checking with study participants was sought wherever needed.
For example, this meant following up with participants either via email or informal
interviews wherever possible to get further clarification on the findings from them. Expert
opinions were also undertaken by having discussions and feedback from the supervisors,

relevant researchers and adjunct professors of AUT.

The principle of multiple interpretations: data was collected from the diverse
participants to attain the aim and strengthen the findings. Semi-structured interviews were
conducted to investigate the phenomenon of interest from all possible roles, who are
typically involved in decision-making on the priority of requirements in SADSD. In order
to deal with this, kick off meetings, with AKL organization in March 2020, and with MEL
organization in September 2020, were held. The managers of both participating
organizations, the director of engineering in MEL organization, and tribe lead in AKL
organization, discussed the aim and objectives of research and to understand the
development process of the participating organizations. Purposive sampling (Barbour,
2001) was used to select the potential participants for this research study. First, I prepared
an initial list of potential participants: product owner, product manager, team leader, chief
product owner, chief technology officer, chief customer officer, enterprise architecture,
UX/UI, developers, testers, architecture owner. Assisting, was studying the literature and
using some of the popular scaling agile frameworks (e.g., DAD, Scrum @ Scale). This
list was then discussed with the primary contacts of participating organizations and

revised as per their feedback.

The principle of suspicion: multiple sources of evidence were employed intending to
minimize the impacts of single-source interpretations and to strengthen the findings. For
this research study, data collection categorizations proposed by Lethbridge et al. (2005)
for the software engineering field, were adapted. These included (i) direct method-

collected directly via study’s participants through semi-structured interviews, which was
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a primary source of data employed for this research study (Lethbridge et al., 2005). In
addition to this, (ii) indirect method - raw data was collected via minimal interaction with
participants such as recorded video/audio of decision-making events (Lethbridge et al.,
2005) and (ii1) independent techniques - already available data such as requirements
artefacts and business-case), were also employed wherever possible to triangulate the

data (Lethbridge et al., 2005).

4.6 Summary

This chapter has discussed the overall research process adopted for this research study
and provided justification for the appropriateness of the interpretive multi-case study

research method.

The next chapter describes the findings that emerged from the first (MEL organization)

studied case organization.
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5 Analysis and findings- MEL organization

This chapter presents the analysis and findings that emerged from the MEL case study.
First, a company background is provided. Presentation of findings begin with their high-
level overview followed by a detailed discussion on the decision-making levels and the

requirements prioritization activities that emerged via analysing the MEL case study data.

5.1 Case overview

The context of the studied case organization is described via adapting the guidelines
provided by Petersen and Wohlin (2009). The context facets include organization,
product, process, people, and market which are described to provide the thick rich
description of the studied case organization’s context (as discussed below and

summarized via Table 5.1).

¢ Organization: information that describes the studied case organizational structure,
such as size (number of employees), hierarchical organizational model,
organizational unit, distribution (Petersen & Wohlin, 2009).

e Product: information concerning the properties of software systems such as
domain, product type, product size, maturity of product, and customization
(Petersen & Wohlin, 2009).

e Process: describes any systematic approach or technology employed by the
organization to develop software systems. Example: development method,
distributed development, team size, method adoption (Petersen & Wohlin, 2009).

e People: this element describes roles of those who are involved and what are they
responsible for in using the phenomena of interest. Example: personnel involved
in the decision-making of priority of requirements (Petersen & Wohlin, 2009).

e Market: information concerning the current state of market and business in
general. Example: setting, access to customers/end users (Petersen & Wohlin,

2009).
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Table 5.1

Context description of MEL case organization

Context facet | Context element MEL case organization

Product Domain IT asset management
Product size Large
Maturity of product Long-lived mature product
Customization Yes

Process Characteristics of software development process Scaling agile practices,

Adapted DAD framework

Start of method adoption 2015

Distributed development Globally distributed

Team size Up to 8 members in a team
Organization Size Large (1000+ employees)

Number of development teams 25+ delivery teams

Hierarchical organizational model Yes

Organizational unit involved in the study Product and engineering
People Roles and their responsibilities Cross-functional decision-

making team

Market Setting Business to Business

Access to customers or end users Business customers, key end
users

MEL organization is one of the reputed international software vendors known for its asset
management software products. The studied case organization has undergone a transition
towards scaling Agile development via adopting the DAD framework over the period of
2015-2017. It was also continuously evolving scaling Agile practices at the time of
conducting this research study as well. The MEL organization has 25+ engineering teams
that are distributed over seven global sites that include Melbourne (Australia), Cheshire,
Belfast (England), Itasca (USA), Bangalore (India), Hamburg (Germany), China. The
studied case organization has its head office in Itasca (USA), and most of the engineering
teams are in Melbourne (Australia). Therefore, participants were interviewed from the
Melbourne and USA sites to understand the phenomena of interest (i.e., requirements

prioritization process).
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5.2 Overview of decision-making levels and associated requirements prioritization

activities

This section provides a high-level overview of decision-making levels and the
requirements prioritization activities that are performed at each of the scaling agile
decision-making levels (structured via employing the initial conceptual framework

discussed in Chapter 4: Section 4.4.3) in the studied case organization.

5.2.1 Requirements discovery and understanding

An open innovation approach is employed by the case organization where potential
ideas/requirements are leveraged across the organizational boundary (Damian et al.,
2021). In this section, ideas and requirements are used interchangeably to denote the
potential requirements that could end up with big initiatives, or workstreams that
generally get assigned to the teams or team of teams for the implementation. Sources of
potential requirements are classified into two categories: internal sources and external

sources (Damian et al., 2021).

e Internal sources mean generating or collecting the potential requirements
from/within the organization, such as product managers and engineers (Damian et
al., 2021).

e External sources mean generating or collecting the potential requirements from

outside of the organization, e.g., market, customers (Damian et al., 2021).

5.2.2 Requirements organization and classification

The case organization employed a hierarchy model to organize the requirements. Figure
5.1 shows the requirements hierarchy and their associated scaling agile decision-making

levels.
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Figure 5.1

Requirements hierarchy model and scaling agile decision-making levels

- Portfolio level
Theme

Portfolio level +

Segment level
Feature/Epic

User story

Segment level

1 T +Team level

Task —\\
_

Team level

5.2.2.1 Requirements hierarchy model

The studied case organization had four levels of requirements hierarchy model which
includes strategic themes, features/epics, user stories, tasks. At each level of the
requirements hierarchy model, requirements vary in terms of requirement definition,
timespan, decision makers. Strategic Theme represents the high-level business
goals/strategies and resides at the top in the requirements hierarchy. The organization had
six major themes that were set at the beginning of the year 2021. Themes are generally
stable and have an influence on decision making at all the levels of requirements
hierarchy. A theme is a collection of features that drive towards a common goal. The
number of features that belong to each of those themes varies but there were in total 130
features that were proposed and distributed over 25 plus engineering teams to implement

during the second quarter (Q2) of 2021.

The second level in the requirements hierarchy model is Feature. A feature is something
that provides concrete value to the customers and business and is generally independent
of other features. A feature can be defined as a service that is requested by the

stakeholders. A feature usually requires more than one engineering teams that can go up
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to three engineering teams and can be implemented in a single release IR (i.e., three

months).

At the third level, a Feature/Epic is decomposed into a user story. A user story is the
quickest sort of element deliverable through a thin pipeline that can give some valuable

feedback and can be implemented in a single development IR (e.g., two weeks).

The fourth level is Task (e.g., create a new database table) that describes in technical
terms what things are required to be done in order to claim a user story at the end of

development IR.

5.2.2.2 Scaling agile decision-making levels
There are typically three scaling agile decision-making levels that emerged from the case

organization’s data that, includes Portfolio level, Segment level, and Team level.

Portfolio level: At the portfolio level, strategic themes that reside at the top in the
requirements hierarchy model, are defined and the features that are required to realize a
theme are formally signed off and/or prioritized by the portfolio management. As a result
of this level, a portfolio backlog is constructed that contains themes and their associated
features that are distributed over segments to implement them. The studied case
organization has two product portfolios: on-premises product portfolio where packaged
software is delivered to the customers; software-as-a-service product portfolio where
services are offered to the customers via cloud. The software-as-a-service (SaaS) product
portfolio was studied to investigate the research phenomena (i.e., prioritization of

requirements across scaling agile levels).

Portfolio level and the requirements types that are associated at the portfolio level in terms

of decision making in their priority are discussed in detail in Section 5.3.

Segment level: At the segment level, the product is divided into segment(s) that are
generally termed as program in DAD framework (Ambler & Lines, 2012). The product
that was selected for this research study had four segments. A segment is a kind of
domain/solution area (e.g., cloud spend and migration segment) where teams are
generalizing specialist’ teams who typically have required skills and knowledge that are
needed to solve a business problem that resides in a particular domain but they have

general knowledge of the other domain and technologies as well (Ambler & Lines, 2012).
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We have segments. A segment is like a technical product area. We have four segments.
[...] IT asset management, cloud spend and migration. I am working with IT asset
management. [MEL P5]
Each segment had segment leaders from the product side as well as from an engineering
side. Segment leaders generally act as a boundary spanner between the portfolio level and
the segment level in terms of providing the shared understanding of potential workitems
and/or requirements. As a part of portfolio level discussion, a segment leader from the
product side provides business needs and a segment leader from an engineering side,

provide technical needs that are emerging from their solution area/domain.
Role of Segment is twofold: First part contributed as a Product management

At the first part of segment level, features that are required to realize a theme and/or
contribute to the theme(s) formation are defined, analysed, and submitted to the portfolio
management via segment leaders for formal sign-off. Each segment had one to two
Product Managers (PMs) who are typically responsible to define and analyse the features

that are required to realize a theme and/or contribute to the theme formation.
Role of Segment: Second part contributed for engineering

At the second part of a segment level, features that are formally signed off via portfolio
management are converted into Epics and Epics are broken down into user stories.
Typically, the Product Manager (PM) is responsible for decomposing a Feature/Epic into
user stories with an input from all possible stakeholders. As an outcome of this level, a
workitem list (Ambler & Lines, 2012) is defined that contains user stories, spike, and
tech-debt items. (Ambler & Lines, 2012). Segment level and the type of requirements that
are associated at the segment level in terms of decision making in their priority, are

discussed in detail in Section 5.4 and Section 5.5.

Team level: At the team level, user stories are broken down into further user stories if
required, and task(s). Typically, the engineering team: Product owner (PO), Architecture
Owner (AO), Team Leader (TL), Engineers, (Ambler & Lines, 2012) who are responsible
for the implementation of a user story, decomposed the user story into further user stories
and tasks wherever needed. Team level and the requirements’ types that are associated at
the team level in terms of decision making based on their priority, are discussed in detail

in Section 5.6.
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5.2.2.3 Requirements classification
Requirements are classified into four categories (i) new feature work (ii) defect correction

work (ii1) architecture evolution work (iv) technical debt work (as shown in Figure 5.2)

Figure 5.2

Requirements classification

Business

Future
Past

Technical debt

Technology

New feature work and defect correction work represent the work that is performed for
business, specifically for customers. On the other hand, architectural evolution and
technical debt represents the work that is required to build to sustain the technology.
Architectural evolution represents the work that is needed to be technically built into the
product architecture in order to develop the new features that will be requested by
customers in the future. However, architectural evolution work and new feature work are
closely interdependent, which is generally a healthy interdependence that makes hard to
distinguish them (e.g., customer platform application programming interface (API) - is

that evolving an architecture or is that providing a new capability to the customers?).

Technical debt represents the gaps that are needed to be filled in order to have fully solid
technical infrastructure. The right part of the Figure 5.2 represents the requirements- new
feature work and architectural evolution, that are required to be built, to get new
opportunities. The left side represents the requirements- defect correction, technical debt,
that are needed to be done to address gaps relative to the work that has been attempted in

the past.
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The studied case organization typically in Research and Development (R&D), spend 40-
60% on new features, architecture evolution 5-15%, defect correction 10-20%, tech-debt
25-30%. This is the recently adopted R&D spend allocation. In the past, R&D spend
contributed highly towards new feature work (around 70-80% resources) and the

remaining 20-30% resources allocated for others, tech-debt, architectural work.

5.2.3 Requirements prioritization and negotiation

During this activity, requirements are evaluated and the decisions on the priority of
requirements, 1s made. Decision-making team, decision-making factors, trade-offs being
made during decision-making, decision-making event(s), decision-making technique(s),
are typically emerge at each of the scaling agile decision-making levels as a part of

requirements prioritization and negotiation.

5.2.4 Requirements artefacts

During this activity, requirement artefacts (e.g., business-case, storyboard) are produced
to capture relevant information that typically serve as inputs during decision making on
the priority of requirements and/or shared with delivery teams to provide them with

required information for implementation.
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5.3 Portfolio level

In the case organization, the portfolio level is the level where requirements are typically
defined and analysed in the form of the organization’s strategic objectives or themes, that
generally influence the product that an organization ought to develop. In addition to this,
requirements (i.e., features discussed in Section 5.4), that are posed on the product, are
formally signed-off at the portfolio level by the portfolio management and ensure

alignment of requirements (i.e., features) with the organization’s strategic objectives.

Figure 5.3 shows the mechanisms that emerged at the portfolio level in terms of decision-
making on the priority of requirements that are structured via employing the initial
conceptual framework, as discussed in Chapter 4: Section 4.4.3, in the studied case

organization.

Figure 5.3

Snapshot of activities discussed at the portfolio level

Section 5.3.1.1: Internal sources of requirements

Section 3.3.1
f ——— { Requirements discovery and understanding Section 5.3.1.2: External sources of requirements
Section 5.3.1.3: Collaborative technologies
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Section 3.3: Portfolio Level
< Section 5.3.3.1:Decision-making team
Section 5.3.3 Section 5.3.3.2: Decision-making factors
Requirements prioritization and negotiation
Section 5.3.3.3:Decision-making events
Section 5.3.3.4:Collaborative technologies
Section 3.3.4
\ — { Requirements artefact
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5.3.1 Requirements discovery and understanding

An open innovation approach is employed by the case organization where potential
ideas/requirements are leveraged across the organizational boundary (Damian et al.,

2021).
The following are the sources of requirements.

5.3.1.1 Internal sources of requirements:

Within the portfolio level, typically the portfolio management is the main source of
potential requirements. The portfolio management consists of senior leaders that include
Senior Vice President (SVP) engineering, SVP product, SVP architecture, SVP UX,
Segment leaders from the product side as well as from the engineering side. Where, SVP
architecture brings the strategic technical need across the product and SVP engineering
brings the resourcing perspective. SVP product provides overall business perspectives,
the SVP UX brings the customer voice while Segment leaders (from product as well as

engineering) provide emerging business facing and technical needs within their segment.

So, [...] includes SVP product, [....], Segment leaders from the product as well as

from an engineering, SVP UX, SVP architecture. SVP product provide overall product

priorities, SVP architecture presents technical direction, Segment leaders present

ideas that are emerging from their area.[MEL P5]
However, potential requirements also emerged from the members of other levels and/or
teams such as engineers, support team, UX/UI team, customer success managers, product
managers, sales team, and marketing team.

they definitely come from everywhere. they come from engineers, they come from

product, they even come from senior leadership. [MEL P3]
5.3.1.2 External sources of requirements:
Generally, the market, comprising competitors, customers and partners, are the external
sources of potential ideas/requirements (detailed discussion is in Section 5.4). At the
portfolio level, SVP product and SVP UX typically collate the emerging business and
customer needs respectively.

It's mainly SVP product and SVP UX who presents business and customer needs.

[MEL_P9]
Techniques that are employed to gather potential ideas/requirements from the external
sources are not isolated to the portfolio level only. The same technique using., customer
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interviews, can be employed at the other levels (e.g., segment level, team level) and/or
teams (e.g., support team, UX/UI team, sales, and marketing team), to discover potential
customers’ ideas/requirements. Potential techniques that are adopted by the case
organization to gather potential ideas/requirements from the external sources, are

discussed in Section 5.4.

5.3.1.3 Collaborative technologies
Collaborative Technologies (CTs) - AHA® is a formal place to capture potential

requirements that are emerged at the portfolio level (Daniels et al., 2015).

AHA, we use AHA tool at the portfolio level. [MEL P2]

5.3.2 Requirements organization and classification

As discussed in Section 5.2.2, the case organization employed a four level requirements

hierarchy model.
Themes—> Features/Epics = User stories > Tasks

Primarily Strategic themes/themes belongs to the portfolio level in terms of decision
making about their priorities. In addition to this, requirements (i.e., features) that are

needed to accomplish the strategic themes are formally signed-off at the portfolio level.

As discussed in Section 5.2.2, the case organization has classified the requirements into
four categories that includes new feature work, defect correction work, technical debt
work, architectural work. Typically, the requirements, such as feature work, architectural
work, defect correction work, and technical debt work that requires significant investment
and/or effort (e.g., two-three months of work) required portfolio level discussion of

decision making on their priorities, are generally termed as Features.
But the features are the ones because we are going to do huge investment. [MEL P9]

but there can be larger feature sets or strategic initiatives that need a higher-level
decision. [MEL P11]

So, if it's something that's major or big for example 2-3 months work, which will
require significant investment, you need to have portfolio discussion for it [MEL Pl1]

8 Information about AHA can be accessed via this link: https://www.aha.io/
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5.3.3 Requirements prioritization and negotiation

5.3.3.1 Decision-making team
Portfolio management, which is a cross-functional decision-making team, works
collaboratively and continuously in deciding the strategic themes. Portfolio management
consists of senior leaders that include SVP engineering, SVP product, SVP architecture,
SVP UX. Also involved are Segment leaders (from the product side as well as from the
engineering side) where SVP architecture provide strategic technical direction across
product and SVP engineering provide resourcing perspective; SVP product provides
overall business perspectives; SVP UX brings the customer voice; Segment leaders (from
product as well as engineering) who provide emerging business facing and technical
needs within their segment. Below are some of interview snippets that are used to support
the above findings.

So, the formal process involves the delivery heads (SVP engineering) and the product

management heads (SVP product), SVP UX so they would be part of the discussions.

The product from the perspective of OK overall what our priorities and our overall

direction and engineering from resourcing perspective and UX come up with
customers' voice. [MEL PI]

So, product management [i.e., SVP Product], user experience [SVP UX], engineering
[SVP engineering] and their direct reports [i.e., Segment leaders] get together
[...Jand go through each area of our portfolio [....] and we decide on the roadmap
for that quarter of which are the ideas that will actually execute on [....] [MEL P11]

So, the theme formation includes SVP product, themes leaders, Segment leaders from

the product as well as from an engineering, SVP UX, SVP architecture. SVP product

provide overall product priorities, SVP architecture presents technical direction,

Segment leaders present ideas that are emerging from their area. [MEL P5]
Each of the themes that are set by the portfolio management have theme leaders from the
product side as well engineering side who are generally responsible for providing all the
facts/data/information during decision-making. Themes’ leadership role is basically a
volunteer role by a person who wants to take the responsibility. Often the senior leaders,
Segment leaders and SVPs, occupy the role of theme leader. In most of cases, there is a
one-to-one relationship between the theme leader and the theme. However, if required,
one person can be responsible for more than one theme.

So all these theme have theme leaders who will provide all the required information

during decision making [...] The role is purely voluntary but you know we have
segment leaders, they are the one who generally occupy this role. [MEL P5]
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5.3.3.2 Decision-making factors
In the studied case organization, business value is the main prioritization driver employed
to make decisions on the strategic themes. Strategic theme(s) that provides the biggest
opportunities to their business and their customers, are typically selected as a high priority
theme(s).

1 think this development strategy is a different level of prioritization. But it's same set
of factors like business value we look for in terms deciding their priority. [MEL P7]

we need to understand what our market opportunity is [...] look for biggest
opportunity. [MEL P2]
5.3.3.3 Decision-making events

The following are the decision-making events that occurred at the portfolio level.

Strategic Portfolio sync-up: this event generally occurs on a quarterly basis, where
portfolio management collaboratively decides strategic themes.

We have a strategic portfolio sync-up every quarter to set strategic themes. Normally

it organized at least two weeks before the big room planning. [MEL P5]
Bigroom planning: This event also occurs on a quarterly basis, which is a five-day event,
but the scope of this event is broader than the strategic-portfolio sync-up. During this
event, strategic themes and the features that are needed to accomplish strategic themes,

are formally signed-off by the portfolio management and communicated to the

engineering team for implementation.
We do a roadmap review every quarter. [MEL P4]

So ideally, it's an ongoing process. In practice, we do have to sync them four times,

right now it's been every quarter. [MEL P16]
However, a decision on the priority of requirements (i.e., features), is made ahead of the
bigroom planning event. The planning for the upcoming quarterly bigroom planning,
typically starts in the fourth development IR of current release IR. This event typically
yields shared understanding of requirements (i.e., strategic themes, features) among
product and engineering, visualizing and negotiating the priorities and dependencies
across segments.

This quarterly planning is just communicating the plan. We call it bigroom planning.

But we do adjustment as well wherever needed. It's like getting understanding of what

we have to do in the coming quarter. [...] this event is a good place that helps in
highlighting the hidden dependencies as well. [MEL Pl1]
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The planning is a continuous process but normally gets more focus towards the end

of current quarter. [...] normally it starts in the 4" iteration of current increment.

[MEL P12]
Portfolio sync-up: is typically organized on a monthly basis for check-ins that generally
provide the visibility on the progress of requirements (i.e., features), towards achieving
business objectives/strategic themes, removing impediments, addressing dependencies
and any change in the priorities of requirements.

And I think there are check-ins on a monthly basis [...] they're working on it all

throughout the quarter in terms of just moving things around in adjusting things based

on, you know, things move pretty fast around here, right. So you might have to add a

feature, take something off or, you know, sometimes we learn things are harder than

we thought they were, and you have to make adjustments so those happen. [MEL P4]
5.3.3.4 Collaborative technology
At the portfolio level, AHA is employed as CT that provide visibility across the entire
portfolio and enable tracking the progress of which stage a specific feature is in i.e.,
discovery/ready to develop/in development. The integration feature of AHA with other

CTs such as Jira’ and Confluence!® enable traceability and shared understanding of

requirements across all the scaling agile levels.

All the tools that we use to manage requirements like our product management tool
AHA, engineering tool Jira, documentation tool - confluence are integrated. We can
easily trace progress of a particular feature, we can check who is working on what
and things like that. [MEL P11]

5.3.4 Requirements artefact

The following requirement artefacts are built at the portfolio level that are specified via

CTs- AHA, Confluence, Spreadsheet, PowerPoint (Daniels et al., 2015).

Theme (an electronic template configured via CTs- AHA): a theme is a requirement
artefact that is built at the portfolio level and connects the portfolio with the strategic
territory. A theme is generally a business goal that an organization wants to achieve in a
certain time-period, such as one year. A theme is generally stable that has an influence on
decision making at all levels of the requirements hierarchy. A theme is generally defined

in the form of a phrase, usually one or two lines, see Table 5.2.

An electronic template which is configured via CTs AHA, is followed to specify the

themes. However, CTs- PowerPoints (Daniels et al., 2015) slides are also maintained

? Information on Jira tool can be accessed via https://www.atlassian.com/software/jira
19 Information on Confluence tool can be accessed via https://www.atlassian.com/software/confluence
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specifically to be used during decision-making events (e.g., bigroom planning) for

knowledge sharing.
We use AHA template for themes. [MEL P8]

Themes are like one year business goals and our portfolio level people decide them
[....] so AHA is the tool that they use, its like a template in AHA which they need to
fill like business value, some justification. But sometime they use PowerPoint slides
as well specifically during our bigroom planning which is happened every quarter, its
like a presentation through that they highlight what will be our focus in this whole
yvear. [MEL P10]

Table 5.2

Sample of strategic theme from MEL organization

Strategic Theme Example!!

Theme: Make SaaS Manager more competitive. The why’s
e Because it’s the market that is growing the most

e Because sales have no confidence in SaaS Management right now

Portfolio backlog (electronic artefact configured via CTs- AHA): portfolio backlog
that contains a priority list of requirements (i.e., Themes and features) that is built at the
portfolio level. CTs- AHA is a formal place employed by the studied case organization to
build a portfolio backlog. However, the portfolio backlog is maintained in the form of a
Spreadsheet as well which is specifically used during decision-making event (i.e.,
bigroom planning). The main reason behind the adoption of a Spreadsheet is that
Spreadsheet enables synchronous editing during decision-making event that is
specifically helpful when the members of decision-making team are distributed. But the
main drawback is that the decision-making team need to maintain two artefacts which
results in duplication of effort.

We have portfolio backlog that get refined on quarterly basis. We call that event is
bigroom planning. [MEL P10]

we started using a tool called Aha. And it lets us create, you know, feature cards and
backlog [portfolio backlog] and things like that. [MEL P3]

we have spreadsheet as well that contains all the features that we are going to
implement in the coming quarter. But this spreadsheet is not a formal backlog, in AHA
we maintain our backlog. [...] downside of it [maintain spreadsheet] is, it creates
extra work for us. But we still use it specifically during our quarterly planning because

' This example is taken as a snapshot from the recording of decision-making event
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1 think you are already aware about that we are globally distributed team, editing is
easy for them during that time, you understand what I am trying to say. [MEL P10]

Confluence: CTs- confluence is employed to maintain documentation of requirements
(e.g., for a detailed discussions and/or analysis on requirements such as recordings of
discussion with customers), that helps in building the shared understanding of
requirements. The integration feature of CTs confluence with Jira and AHA provide

traceability of requirements.

The outcomes are recorded in confluence page as well. [MEL Pl1]

All the tools that we use they all are integrated. [MEL P4]

5.4 First part of Segment level

Introduction: In the studied case organization, the product is typically classified into
segments that are generally termed as programs, in Disciplined agile delivery (DAD)
framework (Ambler & Lines, 2012). A Segment is a kind of domain (e.g., cloud spend
and migration segment), where teams are generalizing specialists’ teams in a particular
domain. The main reason behind this adaptation was to manage dependencies across
segments.

We have segments. A segment i like a technical product area. We have four segments.

[...] IT asset management, cloud spend and migration. I am working with IT asset
management. [MEL P5]

Role of segment is twofold, in the first part of segment, potential requirements (i.e.,
features) are defined and analysed, and submitted to the portfolio management via
segment leaders for formal sign-off. Segment leaders act as boundary spanners in terms
of communicating the requirements between the portfolio level and segment level.
Segment leaders are the one who typically communicate any change in the decided
priorities if it occurred on behalf of portfolio management and vice versa. Each segment

typically has one segment leader from the product side as well from the engineering side.

Figure 5.4 shows the mechanisms that are emerged at the first part of segment level in

terms of decision-making on the priority of requirements that are structured via
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employing the initial conceptual framework, as discussed in Chapter 4: Section 4.4.3, in

the studied case organization.

Figure 5.4

Snapshot of activities discussed at the 1% part of segment level
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5.4.1 Requirements discovery and understanding

An open innovation approach is employed by the case organization where potential
ideas/requirements are leveraged across the organizational boundary (Damian et al.,

2021).
The Following are the sources of requirements.

5.4.1.1 Internal sources of requirements

Typically, the PMs, program architecture owner, director of engineering, director of
UX/UI wherever needed, generally work collaboratively to collate and/or understand the
potential ideas/requirements that are imposed on the product, but PMs are the dominant
internal source of ideas/requirements. In addition to this, potential requirements/ideas are
collated from the other levels and/or teams, that includes portfolio level, team level,

support team, sales, and marketing team.
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Predominantly ideas come from our product management team. And they are the ones
who feed us our what we call the roadmap right. [MEL P8§]

We obviously talk to internal stakeholders as well, engineering/architecture, product
managers, and UX. those are the three main source of ideas. [MEL P17]

they definitely come from everywhere. they come from engineers, they come from

product, they even come from senior leadership. [MEL P3]
Practices to collate requirements/ideas from the internal sources: Various practices
are employed by the case organization to collate potential ideas/requirements, as
explained below. Participant MEL_P3 reports that practices that are used to collect ideas

from internal stakeholders are least formal.
Probably that's the least formal ideas that get captured. [MEL P3]

Run hackathons: the case study data revealed that occasionally hackathons are run to
collect ideas from engineers. Hackathons are typically conducted on an annual basis that
are either conducted at the head office, or Melbourne. PMs and engineers are the main

actors who generally participate in hackathons.

the hackathons are not as frequently, but hackathons I think we have at least one every
year major events.[...] typically conducted in at our headquarters in the US, or here
in Melbourne.[...] its mainly product management and engineers [MEL Pl]
Engineering and support summit: The company has an annual engineering summit

involving around 50 to 60 engineers, (a couple from each team), that is usually held for

three days to collect engineering ideas.

we had actually first sort of Engineering Summit [...] into this three-day conference
summit at least once a year. [...] I think its one or two members from each team
[MEL Po6]
Reward incentives and recognition: The company encourage staff to bring innovative

ideas. Staff get rewards and recognition for bringing innovative ideas. The company has

a quarterly reward system.

company encourages that so people are empowered to think about it. and they get
rewarded. So, we have a quarterly reward. [MEL P9]

Run workshops: Subject matter experts (SMEs) are typically collaborating via ad-hoc
workshops to generate innovative ideas. However, participant MEL P16 reports that they

are in-progress to conduct workshops more frequently.

And then there's also things we do internally where we're going to do, we did a few
workshops last year and we're going to do more next year where they
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[SMEs]brainstorm around, you know what could we do to innovate in this area that
would be different. [MEL P16]
Casual conversation with staff: Participant MEL P3 mentioned that sometime ideas are

generated via casual conversation with staff (e.g., engineers).

You know sometimes it's just the conversation. [MEL P3]

Business strategy: Participants MEL P9 and MEL P17 report that business strategy is

another major source for the segment level that can yield ideas/requirements.

internally we based on that we have our own product strategy and so where we want to move it. Ideas come

from there as well. [MEL P19]

so, ideas are really depending upon our strategy as well. [MEL P17]

5.4.1.2 External sources of requirements:
As indicated in Section 5.3.1, market (e.g., competitors), customers, partners are typically

the external sources of potential ideas/requirements.
Practices to collate requirements/ideas from the external sources:

Market research: The case organization employs various techniques to do market
research/product research. The case study data indicated that typically product
management group does product research/market research. PMs collaborate with industry
analysts to do competitor analysis (analyse five main competitors) and track change
trends/track market trends. PMs typically conduct interviews with industry analysts (e.g.,
Gartner, Forrester) and the yearly report that is produced by industry analysts in their
respective areas is also analysed to identify gaps. They track market trends, competitors’

product offerings, to capture emerging needs of potential customers.

It can be industry analysts telling us companies like Gartner and Forrester, which put
out reports in our respective areas every year. [MEL Pl1]

So we as product managers, continuously do product research for our product areas
as well. find out what is changing. [MEL Pl]

They [Product management] are also involved with you know people like Gartner to
sort of work out where the gaps in relation to our market segment, our competitors,
that kind of thing. So the ideas come from that also. [MEL P6]

So all those requirements are captured as well during those interviews with the
Gartner specialists. [MEL P12]
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Partners: Participant MEL PS5 asserted that potential ideas/requirements are generated
from the partners, such as development partners, with whom product components are

developed as well.

We have partners as well. So some of the ideas come from them as well. [MEL P5]

Customers: Customers are the dominant source of ideas/requirements. Getting
ideas/requirements from the customers is a continuous process. Customers’
ideas/requirements are typically communicated via the customer services team, sales and
marketing team, support team, UX/UI team, PM group. However, PM group is typically
responsible to understand and/or collect customers’ needs. PM group generally spend

40% to 50% of their time to understand and evolve customers’ needs.

So it really can come from anywhere but you know predominantly, they come from
our customers. [MEL P7]

our product management group have been told to spend 40 to 50% of their time
talking to customers. [MEL P6]

that comes in either via their like customer service manager. Or like rep sales person
or UX group or anyone who is the part of organization. [MEL P§]

I guess it is closer to the customer that there's the product management team whose
job is really to talk to customers about these things about what their needs are.
[MEL P13]

I mean they [PM] coordinate with customers on a regular basis to try to get an idea
of, you know, what they need, what they want. [MEL P17]

The following are the practices employed to collate customers’ ideas/requirements:

e Run focus group: Frequent focus group sessions are organized with customers to
collect their ideas/feedback. The studied case organization data indicated that
generally the people (e.g., customer service team, product management group)
who are closer to the customers organize focus group session to collect their

ideas/feedback.

[ think marketing might have done some [focus group] with customers. [MEL P3]

sometimes it's product managers. sometimes it's sales and marketing. it could be
customer managers conduct those focus groups. [MEL Pl1]
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o Customers Advisory board: Customers advisory board is another mechanism
where typically the PMs collaborate with a group of customers in order to get

and/or understand their needs.

There are issues that come up at Customer Advisory Board. [MEL P11]

e Customer portal: The customer portal is a recently adopted approach which is an
online customer community operated via CTs a product management tool AHA,
to get customers’ feedback/ideas. The customer portal is a mechanism through
which customers can submit their ideas/feedback by themselves. Participant
MEL P4 reports that customer portal helps in evaluating the potential
ideas/requirements (i.e., measuring the impact on customers). This further helps
in filtering the most valuable ideas, that receive highest voting, from the weak

ideas (i.e., ideas that require critical discussion).

there's issues that come up in our community, where people can post and our new
tooling for product management which used to be product board before and now the
tool we use is called Aha. It has an area for idea submission. [MEL P11]

which is things that we think need public input. We will surface those on customer
portal and customers can actually vote right And so items that float to the top are ones
that we would take a more serious consideration of and items that get no reception or
ones that we will need to make a more critical eye on decide like is there any business
value here or any other value. [MEL P4]

e Business review: A business review is a formal place to capture ideas from

customers. A business review is typically conducted on a quarterly basis with the

biggest customers, to understand their need/feedback/suggestions.

So that's you know, four times a year [Business review] as well as they are, the more
formal processes that we have in place. [MEL P5]

® Run customer interviews: Frequent customer interviews, probably once a week;
10-15 customers in a period of two or three weeks, are conducted to understand
their needs. However, frequency of interviews usually depends on the potential

emerging requirements.

From what I have come across so far through various interactive discussions I think
they are more sort of need basis. [MEL P12]

but primary source of ideas are usually customer interviews and that's what I rely on
for the most part to get ideas. [MEL P12]

o UX research studies: some of the techniques include co-creation workshops,

usually held on a quarterly basis, usability testing usually weekly, validation
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testing usually weekly, discovery research quarterly, contextual inquiry observing
customers’ behaviour in their natural setting - usually involves spending one full
day, and design workshops to wunderstand and/or collect customer

needs/ideas/feedback/suggestions.

I would say it on UX research studies. So that includes Co-creation workshops,

usability testing, discovery research. [MEL P17]
5.4.1.3 Collaborative technologies
At the first part of segment level, AHA is a formal place to capture potential
requirements/ideas.

we've currently adopted Aha as a version two of our like having a formal product
management tool. [MEL P7]

5.4.2 Requirements organization and classification

As discussed in Section 5.2.2, four levels of a requirements hierarchy model is adopted

by the case organization.
Theme(s) = Feature(s)/Epic(s) = User story(s) = Task(s)

In the studied case organization, the potential requirements (e.g., feature work,
architectural work, defect correction work, tech-debt work) that requires significant effort
and/or investment (e.g., two-three months of work) are typically termed as features. In
the first part of segment level, features are defined, analysed, and submitted to the

portfolio management via segment leaders for formal signoff on their priority.

5.4.3 Requirements prioritization and negotiation

As mentioned in the above Section, initial decision making on the candidate requirements
or features, that emerge from each of the segments and/or contribute to themes formation,
is typically made in the first part of segment level. This initial decision-making goes
through various stages, as shown in Figure 5.5 before submitting them to the portfolio
management for formal decision making. At each of the decision-making stages new
potential requirements can emerge that are initially pushed into Stage 1. In addition to
this, the potential requirements can be pushed back to the previous stage for further

analysis if the provided decision-making information is not sufficient.
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Figure 5.5

Feature decision making stages

Stage 2: @ Stage 3: @ Stage 4:
Stage 1: I:> High-level Evaluate Main prioritization
New state < % evaluation priority score @I

Discard the items Discard the items

MEL organization

Stage 1: All the potential requirements that are collated via requirements discovery

practices (described in Section 5.4.1), are typically at brand new state during Stage 1.

Stage 2: The potential ideas/requirements are evaluated at the high level typically against
organizational strategy (i.e., business goals/themes). As an outcome of this stage, either
the candidate requirements will be discarded, or will be moved into Stage 3 for further
evaluation. However, a priority list of requirements will not be produced in the Stage 2
but the candidate requirements that are valuable for the organization will be filtered out
typically based on their alignment with the organizational strategy i.e., themes.

we've really become very intentional about what is our mission and strategy, and so

the good news is, at least from my standpoint, is as new ideas are coming in We are

able to at least quickly say no if it's really something that there, it just does not align

with what we're doing. We can quickly say no, and that helps clear out some of the

noise. [MEL PS§8]
Stage 3: Candidate requirements that are filtered as a result of Stage 2 are evaluated,
based on the whole set of decision-making factors, that include business value,
opportunity and risk reduction, urgency, effort which are described in Section 5.4.3.1. At
this stage, a formal name is assigned to the candidate requirement(s), either simply
labelled as a feature (feature means it is ready for implementation) or discovery feature
(means further evaluation is required to make a decision on the candidate feature).

Once the potential idea pass high-level evaluation, we apply whole bunch of factors

to evaluate the score. These factors are like what the business value is, what are the

risks, effort, what the opportunity is., you know stuffs like that. This score again helps
us to clear noise. [MEL PI18]

In the backlog, we just not only have features. We have discovery features as well.
You can differentiate them like implementation features and discovery features.
Discovery feature means we need to explore that feature more, you know sometime
we are not 100% sure, should we proceed with the feature or not. In that case, we
normally create a discovery feature to investigate that. [MEL P13]
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As an outcome of Stage 3, either the candidate feature will be accepted, or it will be
discarded. In the latter case, either the accepted feature will stay in the backlog till the
priority is raised or the accepted candidate feature moves into Stage 4 for formal signoff

from the portfolio management, either as a discovery feature or implementation feature.

Discovery phase (Discovery feature): Discovery phase is a recently adopted approach to
get an in-depth understanding of a candidate feature and evaluate all the possible risks
that might be associated with a potential feature. Possible risks that are evaluated as a part
of discovery phase, include whether a feature is usable (i.e., feature idea is user centric),
valuable (i.e., the feature idea delivers value), feasible, and technically viable. The case
study data indicated that discovery phase is an optional phase. Not all the candidate
features go through a discovery phase. The discovery phase is required for the candidate
features that have a lot of uncertainty, e.g., solution alternatives are not present for a
candidate feature. The main purpose of a discovery phase is to evaluate the viability of a

candidate feature.

discovery phase is all about the understanding the problem, talking to customers, and
understanding the scope. [MEL P9]

actually, the ideas that have huge uncertainty go through a formal discovery process.
Discovery process is to explore the idea and confirm that it's valuable that the
customers are multiple customers that are going to get value from that idea, and any
risks that are associated with the idea, can we actually fulfil the idea so we go through
a discovery process. It's really a recent change. [MEL P5]

so four kinds of risks that we look at. like value, technical feasibility, works with the

business and then usability. [MEL P16]
As an outcome of discovery phase, either a candidate feature will be accepted or
discarded. In the latter case, either candidate feature will stay in the backlog till the time
priority is raised or, if accepted, move into Stage 4 for formal signoff from the portfolio

management.

Stage 4: This is the stage which is typically performed at the portfolio level where formal
decision-making happens on the candidate features that are emerging from all the
segments and are allocated to the engineering for implementation. During this stage,
Portfolio management typically validates the candidate features against the organizational
strategy and may make decisions where there are constraints, such as deciding between
two important features where they only have capacity to do one. But ultimately

recommendations and priorities come from the engineering teams.

81



Chapter 5: Analysis: MEL organization

We do a roadmap review every quarter where features are formally signed-off.
[MEL _P5]

This quarterly planning event what we call as bigroom planning, its like high-level

validation of features the portfolio management basically do. But you know, we

[engineering teams] are the one who actually give recommendation. [MEL Pl11]
5.4.3.1 Decision making factors

The following are the factors that are considered for evaluating the priority score of

requirements or features that require significant effort and/or investment:

Business value: Factors that are considered to evaluate the business value, include
importance for customers- the value it is going to provide the customers, importance for
the business- the alignment with product strategic direction, return on investment, and
brand reputation. Potential features are rated between one to ten, where one represents
the lowest value item and the highest number represents the most valuable item.

So is that's really a good idea- Is something customers want to pay us _for and give us
money for. [MEL P16]

So the product managers need to have a sense of the value of whatever we're going to
do to both the customer and the business. That could be a monetary value. And It
could be just some other intangible value. [MEL P4]

How does it help the business as a whole. The business values also goes back to the

competitive analysis, right. [MEL P3]
Participants emphasized that business value plays an important role during decision
making, especially when more than one feature has the same importance, and the delivery
team have a capacity to do only one. In such cases, a feature holding higher business value
and customer impact, is generally given more importance than another.

And then we have another call around is aligned with the strategy, so you know for

next year we have a strategy that's really around integration and building our sales

platform. So, if this is an idea that's going to support that, then it's going to be a higher

score [...] I mean there's always going to be something that you know whether one is
going to be more aligned with the strategic direction. [MEL P16]

So, business value really helps in a situation when we have more than one items
holding same importance. [MEL P5]

The biggest thing is you know alignment, alignment with strategy. [MEL P11]

Urgency: Urgency defines the ‘shelf life’ of a candidate feature. Urgency is driven by
customer demand and adoption, competitive advantage urgency, dependencies where the

feature delivery is needed to support upcoming capabilities. Similar to the business value,
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urgency of potential feature(s) rated between one to ten where one represents the lowest
time criticality and highest number represents the most urgent.

When it should be done. If not done up to certain time, then may be no point of doing
it later. Basically, the customer demand and adoption drive urgency. [MEL P9]

Urgency is, you know, you could think of that as we need it in order to meet some sort

of market review or we have a data privacy problem and we need to address it quickly

or something like that. [MEL P4]
Risk reduction and opportunity: Risk can include security risk such as security
vulnerability in one of their products, and technical risk or, technical debt impacting user
experience that is significantly affecting renewals, sales and reputation. Also, technical
debt significantly impacting development teams’ ability to deliver future product
enhancements, product risk (e.g., significant chance of losing market position).

Risk reduction (So maybe it's a technical debt item, product wants to allocate

resources to You know, maybe refactoring something or maybe its security risk or
maybe its if will not get implement our reputation will be affect) [MEL P4]

And also risk factor. risk can be it maybe security risk, tech-debt risk, product risk.

[MEL P2]
On the other hand, consideration is critical in the case of assessing the opportunity of a
candidate feature including new business opportunities, differentiator in the market,
alignment with competitors in the market, potential revenue from new bookings,
significant projected new customer growth, revenue retention for existing customer.

opportunity (so opportunity is going to be related to is just going to get us more sales).
[MEL _P4]

So is it a current customer? What's the renewal cost? Are they close to renewal? Is
this somebody in the sales process You know, if knowing that they're going to have
this will put them over the edge in the sales process. What's the cost of not
implementing this idea right, Does it put us behind competitively. [MEL P3]
The process is to assign one value from one to ten taking into account both the risk

reduction and the opportunity. Where one represents the lowest opportunity and/or risk

and higher number represents the highest opportunity and/or risk.

Effort: Effort determines the complexity of feature(s). The effort scoring metric adopted
as a part of the portfolio is a very rough T-shirt size (i.e., XL=8-9 IRs, L=6-7 IRs, M= 4-
5 IRs, S=2-3 IRs, XS=1-2 IRs) estimate of the amount of time it could take for an entire
team to implement the feature. An estimate as part of the portfolio, is treated as indicative

and not the commitment from the engineering team.
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I think it is T-shirt sizing at the product management level. it's XL, L, M, S, XS
depending upon the piece of work. [MEL P12]

T-shirt sizing. So in in just so we're on the same page it's we don't spend a lot of time
on this. [MEL _P8]

then there's an effort score, which is how hard is this going to be. [MEL P4]

5.4.3.2 Decision-making team
The decision-making team is a cross-functional team that makes initial decisions on the
potential features. Typically, segment triad (PM, program architecture owner, director of
engineering) and director of UX/UI, wherever required works collaboratively to evaluate
the priority score of potential features where PM brings business perspectives, UX/UI
brings the customers voice, Architecture and director of engineering together evaluate the
solution alternatives and resource perspectives.

And they [PM, architecture, director of engineering and UX resource in certain

cases] will decide which things are accepted, which things need discovery, and which

things are, you know, an immediate decline. Like we're not going to do this. [...]

actually responsibility wise product manager usually come up with business need,

UX/UI are the one who come up customers need, Architect and our engineering

manager represents technology requirements, what are resources we required etc.
etc.[MEL P4]

5.4.3.3 Decision-making events

The decision-making team- segment triad, generally meet fortnightly to plan current
features, future items, and take ideas through discovery. A weekly sync up call is also set
up for check-ins about feature progress, any blockers, changes in decided priority,
dependencies. However, ad-hoc discussion can also happen wherever needed. These

decision-making events are attended by the segment leaders as well wherever needed to

communicate any change in the decided priority on the behalf of portfolio management.

Yeah, at the segment level we meet [PM, architecture, director of engineering and UX
resource in certain cases] on fortnightly basis in a sort of like a portfolio meeting
where we go through current ideas and take them through that discovery process.
[MEL P5]

Generally, we meet fortnightly. But we have weekly check-ins as well. Sometimes we
meet on ad-hoc basis, rarely it happens. but if required we do meet on an ad-hoc basis
as well. [MEL P7]

If any change happens from the portfolio management side, we have segment leaders
who communicate that change to us. They do attend our meetings time to time, you
know to see how things are progressing, any blockers and stuff like that. [MEL P1]
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5.4.3.4 Decision-making techniques
Determine relative priority: The priority score of features can be adjusted, especially
when more than one item holds the same priority score and/or has the same importance.
In that case, generally the benefits, the return on investment and customer impact of one
over another, are compared.

And then, of course, there's relative priority that we need to look at, so it's more of a

consultative discussion where they may ask questions- OK, how much more important

do you think this is compared to something else that we're working on or looking to

work on. [MEL Pl1]
Perform additional research if required: in the experience of the participants, sometimes
consensus requires lots of negotiation, which is generally a healthy discussion during
decision making on feature priorities. In such cases, typically additional research is
performed to collect all the relevant facts/data/information in order to convince and/or
satisfy other stakeholders. In addition to this, in such cases, if needed, generally product

management takes an ultimate decision on feature priority.

If there's any gaps in based on the questions that get asked, you go back and do the
additional research or get those data points (the missing data points) and bring it
back to the team. [MEL Pl]

but, you know occasionally there will be someone will have to make a call. Senior

persons generally the SVP Product ultimately responsible for deciding based on

what's been raised if people can't reach a consensus here. [MEL P13]
Weighted Shortest Job First Approach (WSJF): WSJF a key technique that is adopted
by the case organization to evaluate the priority score of potential features. WSJF
approach produces the priority score of potential features, based on the decision-making
factors that include business value, opportunity and risk reduction, urgency, effort (an
automated matrix configured via CTs- AHA). However, it emerges from the data, that the
priority of potential features, is not totally based on quantitative weights (i.e., WSJF
score). Participants asserted that qualitative weights (i.e., human judgement) also plays
an important role during decision making on the features’ priority.

but the idea is that we have a weighting system and then it's managed by people, not
Jjust by math. [MEL P4]

weighted shortest job first model. It's honestly a bit loose. [MEL P7]
1t is not as objective as I would have liked it to be. [MEL P11]

The priority matrix is automated matrix. Its in our product management tool AHA.
[MEL P17]
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5.4.3.5 Collaborative technologies

In the first part of segment level, CTs- 4HA an online software-as-service (SaaS) tool is
adopted to track requirements or features priorities and progress which stage a specific
feature, is in the Discovery/Ready to develop/In development. The integration feature of
AHA with Jira and Confluence enable traceability and shared understanding of

requirements.

they [Product management] are using AHA so ends up as feature cards in AHA. [...]
Yeah, there're different dashboards for different product. [...] so it's all being tracked
in AHA. [MEL_P7]

All the tools that we use to manage requirements like our product management tool
AHA, engineering tool Jira, documentation tool- confluence are integrated. We can
easily trace progress of a particular feature, we can who is working on what and
things like that. [MEL P11]

5.4.4 Requirements artefacts

The following requirement artefacts are built in the first part of segment levels which are

specified via CTs- AHA, Confluence (Daniels et al., 2015)

Feature (an electronic template configured via CTs- AHA): A feature(s) is a
requirement artefact which is defined to realize a theme and/or contribute to the formation
of theme. A feature is something that typically provides concrete value to the customers
and business.
Business-case (an electronic template configured via CTs- AHA): A high-level rough
business-case is built to justify the potential feature, which is typically employed by the
portfolio management during decision making. A business-case template is followed, that
contains the following information: type of problem solving, benefits, return on
investment, impact, successful criteria, minimal successful criteria, broad scope of the
problem, out of scope, non-functional requirements, definition of minimum viable
product/minimum marketable product, cost of delay, impact due to delay, have possibility
to delay, identification of stakeholders, risks, cost, outcome, business opportunity,
revenue retention for existing customers, effort, dependencies with other products.

Our business-case template is very comprehensive[...] While we could quickly make

a decision or what we often call lean business case/...]so business-case would

typically contain what kinds of benefits you can get, what is the return on investment,

just generally, the definition of what the minimum viable or minimum marketable
product is, stakeholders have to be identified. [MEL Pl1]

There'll be business cases for each of the features. [MEL PI13]
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We use a template and this template is configured in our product management tool
AHA. So basically, what'’s the goal of the thing we're trying to achieve? What's the
impact will be? What products will be, what benefit, any risks, outcomes. so basically,
you need to get stakeholders for that Business-case. MEL [P2]

Like why is it required, And what sort of impact it's going to have, etc. etc. [MEL P10]

We have a template for the features in AHA. [MEL P2]

However, the participants asserted that all the information that is mentioned above is not
always present in the business-case. Facts/data that can sufficiently justify the potential
feature need to be present in the business-case or 75% to 80% of the information is
captured. The main purpose of business-case is the identification of key stakeholders who
will own the feature.

So it's I mean, we never are able to get 100% ready business case. If we can get 75 or
80% of the information in, that's good enough to make a decision. [MEL P1]

so basically, you need to get stakeholders for that Business-case. [MEL P2]

so make sure all the stakeholders are listed as well. [MEL Pl]

Confluence: CTs - confluence is employed to maintain documentation of requirements
(e.g., for a detailed discussions and/or analysis on requirements such as recordings of
discussion with customers), that helps in building the shared understanding of
requirements. The integration feature of confluence with Jira and AHA provide

traceability of requirements.

The outcomes are recorded in confluence page as well. [MEL Pl1]

All the tools that we use they all are integrated. [MEL P4]
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5.5 2" part of Segment level

Introduction: In the second part of a segment level, a priority list of features that resides
in the portfolio backlog, serves as an input for each of the segments. Features that are
formally signed off by the portfolio management for implementation, are allocated to
each of the segments based on their relevance to the segment during a bigroom planning
event. The number of features that are allocated to each of the segments may vary. Each
feature generally requires more than one engineering team for implementation. For each
feature there is a dedicated PM who is generally responsible for providing all the relevant
information (e.g., requirements clarity), to the engineering team, for implementation. A
PM often occupies a role of a PO in one or more engineering teams, who are involved in
a particular feature implementation. For example, Feature A may require three teams for
implementation, in such a case PM can be a PO of any of the teams. Generally, a one-to-
one relationship between the PO and engineering team is maintained. However, one PO

can manage more than one team as well if required.

Figure 5.6 shows the mechanisms that are discussed at the second part of segment level
in terms of decision-making on the priority of requirements that are structured via
employing the initial conceptual framework, as discussed in Chapter 4: Section 4.4.3, in

the studied case organization.
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Figure 5.6

Snapshot of activities discussed at the 2" part of segment level
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Requirements artefact

5.5.1 Requirements discovery and understanding

In the second part of a segment level, a feature description that is typically documented
in the form of a business-case is generally employed to discover and understand potential

requirements that can be posed to implement a particular feature.

So what we do, we have business-case that contains all the information regarding a
particular feature. So we use that business-case to explore. I mean in terms of what
we need to do to implement that feature. [MEL PS8]

5.5.2 Requirements organization and classification

As discussed in Section 5.2.2, four level of requirements hierarchy model is adopted by

the case organization.
Theme(s) = Feature(s)/Epic(s) = User story(s) = Task(s)

In the second part of a segment level, a feature is turned into an Epic for the engineering

teams for implementation. The case study data revealed that an epic is a reflection of a
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feature. Participants report that, the main reason to convert a feature into an epic is the

adoption of CTs- Jira that is employed by the case organization for the engineering teams.
you know, AHA feature card is equivalent to an epic in Jira. [MEL P4]

So, then we were talking about Epic, every feature sort of in JIRA become an epic. In
a Jira we create epic. [MEL P9]

within in AHA its called a feature but within Jira, its called an Epic. [MEL P7]

In addition to this, an Epic is broken down into user stories. A user story is the quickest
sort of element deliverable through a thin pipeline (i.e., end-to end functionality) that can
give some valuable feedback and can be implemented in a single development IR (i.e., 2
weeks). User story typically spans the second part of segment level and the team level in
terms of decision making on their priority. Each Epic/Feature has a dedicated PM who

works closely with the engineering for decomposing an epic into user stories.

then we have stories for that epic. [MEL P9]

Product managers write user stories with an input from engineering. [MEL P3]

5.5.3 Requirements prioritization and negotiation

5.5.3.1 Decision making team:
Teams’ triad (team of team meeting) that includes PO, AO, TL is embedded in each
engineering team (Ambler & Lines, 2012), where PO provides business perspectives, AO
provides technical needs, and TL ensures delivery works collaboratively to make
decisions on the priority of requirements. This includes user story, technical debt work,
defect work, that are posed to achieve an objective of a particular feature/epic.

All the teams’ triad they come together and breakdown a feature into user stories.

Triad is like POs, TLs, AOs. As I mentioned POs come up with business need,

technical needs represented by AOs, and resources by TLs. [MEL P11]
5.5.3.2 Decision-making events
At the beginning of the development of a new feature/epic, a discussion is held with the
teams’ triad who are involved in a particular feature/epic implementation for decision
making on the requirement. For example, Feature A requires two teams, and in that case
both teams’ triad will be involved in decision making on the requirements. During
decision making, each teams’ triad provides their perspectives and collectively makes the
decision on the requirements, the user story. As an outcome of this event, a work item

list, that contains strategic work typically in the form of user stories, technical debt work,
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defect correction work (Ambler & Lines, 2012), is created, where a particular section of
the workitems list is reserved for the teams. That section will act as a team backlog for a
particular team and is allocated to each of the teams who are involved in a particular

feature implementation.

So what happens is every time when the new epic starts, we triads [all teams triad]

meet and go through all the user stories, enhancement work etc etc. and together

create workitem list belongs to that particular feature. [...] So it's not like everything

is mixed up, so there's certain sections and the sections are for every team, so I know

what this section is for. Like one of my team's name is Teapot, so this is what is belongs

to teapots. [MEL P2]
The Teams’ triad meeting (team of team meeting) is generally held on a fortnightly basis,
usually an hour-long meeting where requirements’ progress, issues, blockers,
dependencies with other teams, any change in priority are discussed. However, they have

weekly check-ins as well.

Generally, we meet bi-weekly but we catch up once every week. [...] where the Triad
[PO, AO, TL] will catch up from all the teams who are involved in that feature
implementation. And they will provide updates, what we're doing. if they need
anything that's higher priority for them for us to pick up and stuff like that. [MEL P2]
5.5.3.3 Decision-making factors
The case study data indicated that decision making factors vary with requirements
classification. The following are the decision-making factors that are adopted to make

decision on the priority of requirements that are decomposed from a feature.

Decision-making factors for user story: Business value (i.e., importance for customers)
and urgency (i.e., customer demand and adoption), are the decision-making factors that

are employed to set priority on the user stories.

Decision-making factors for technical debt/defect correction work/enhancement
work: Business value is the main decision-making factor that constitutes scope and

severity.

Numerical scale: Each of the included factors is evaluated on a numerical scale one to
five on a 2D board where x-axis represents business value and y-axis represents urgency.
Each of the factors is rated between one to five, where lowest number represents less
valuable and higher number represents most valuable.
so it can go from 1 is like minimal work and 5 is like there will be risks and
uncertainties with the work we're doing and the customer is factors one is low

customer impact and five is like customer will gain a lot of value if we do that feature.
[MEL_P2]

91



Chapter 5: Analysis: MEL organization

but if its tech-debt related work or if its bug, or we can say if its internal improvement
work- business value is calculated differently. In such cases scope and severity are
the two main vectors that get evaluated. [MEL P9]

business value, and urgency are the factors to evaluate the score of user story.
[MEL P13]

5.5.3.4 Decision making techniques

Priority on user stories is typically driven by the feature/epic priority

Relative priority is considered

Team capacity and ability is considered

Dependencies among user stories are considered.

MoSCoW (Must have, Should have, Could have, Would have) is the main
prioritization technique that is employed to set the priorities on user stories where
“Must” should be implemented, and implementation of “Should” is based on the

availability of time.

We mainly use MoSCoW to prioritize the user stories. [MEL Pl]

Along with the numerical value, various other stuff are considered. Like team ability
and capacity, relative priority. [MEL P3]

Priority of user story basically depends on the epic priority. [MEL P16]

We use the relative story points size in technique. [...] We basically pick one OK. Call
this 5. And have a look at another story. So effectively, do you think this is more risky?
Do you think this will consume more efforts. [...] it's like we draw on a white board
at 2 dimensional. [MEL P15]

But you know that's where we will be putting like based on the capacity and you know
the velocity of the team- we will be assigning those stories to the iterations.
[MEL P10]

Is there any specific dependency regarding the orders. [..] we will be asking ourselves
questions. OK, this seems to be quite risky. It's big. It has to happen first. [MEL P15]

5.5.3.5 Collaborative technologies

CTs- Jira is employed in the second part of segment level to manage requirements (e.g.,

priority list of requirements via an electronic team backlog). An individual user story or

any other requirements’ progress can be tracked through Jira. There is an AHA tool

integration with Jira to push status back from an Epic in Jira up into AHA.

Engineering uses Jira heavily so they drive their reporting through Jira. [MEL Pl1]

we use I mean within the teams all of their work is within Jira as the tool used for
capturing those work items. [MEL P5]
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Jira, so we obviously maintain all our epics, stories, tasks, issues as a bugs, incidents
everything in Jira. [MEL P12]

All the tools that we use to manage requirements like our product management tool
AHA, engineering tool Jira, documentation tool- confluence are integrated. We can
easily trace progress of a particular feature, we can who is working on what and
things like that. [MEL P11]

5.5.4 Requirements artefacts

The following requirement artefacts are built in the second part of segment level which

are specified via CTs- Jira, Confluence (Daniels et al., 2015).

Storyboard (an electronic artefact configured via CTs- Jira): For each feature/epic, a
storyboard is built that contains user stories and any other requirements, including
solution alternatives, that typically provide detailed information for the engineering for
implementation. Participants report that the number of user stories that are contained in a
storyboard depends on the size of the feature. The PM/PO with an input from
engineering, is generally responsible for building a storyboard.

Depending on the feature, there could be a couple of stories that could be lot more.
[MEL P9]

So there will be a storyboard in fact for every feature. [MEL Pl]

so generally these are written by the PM/PO but they get input from engineering as

well. [MEL P10]
Workitem list (electronic artefact configured via CTs- Jira): a workitem list is a
requirement artefact which is built in the second part of segment level that contains
priority list requirements for the teams who will involve in feature(s) implementation.

So what happens is every time when the new epic starts, we triads [all teams triad]

meet and go through all the user stories, enhancement work etc etc. and together

create workitem list belongs to that particular feature. [...] So it's not like everything

is mixed up, so there's certain sections and the sections are for every team, so I know

what this section is for. Like one of my team's name is Teapot, so this is what is belongs

to teapots. [MEL P2]
Confluence: CTs- confluence is employed to maintain documentation of requirements,
such as recordings of discussion with customers, that helps in building the shared
understanding of requirements. The integration feature of confluence with Jira and AHA

provide traceability of requirements.

The outcomes are recorded in confluence page as well. [MEL P1]

All the tools that we use they all are integrated. [MEL P4]
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5.6 Team level

Introduction: Methods adopted: At the team level, engineering team(s) is flexible to

adopt any of the Agile methods for implementation. Agile methods that are commonly
used by the engineering team includes Scrum (Schwaber, 2004) and Lean (Ambler &
Lines, 2012). At present (during data collection), Scrum is the dominant method that is
employed by the engineering team for implementation (Schwaber, 2004). However, the
Lean way of working is getting increasing attention among engineering teams, over
Scrum. Participants mentioned that they are in-progress to generalize the lean way of
working at the team level. The main reason behind this is that they consider lean supports
continuous prioritization, yielding the result that changes are easy to make in the decided
priority if required (e.g., unplanned work). On the other hand, the Scrum method typically
supports a time-boxed event (e.g., 2 weeks iteration), that makes it difficult to make
changes to in-progress work. Moreover, the Lean way of working is considered to require
less planning. On the other hand, Scrum have dedicated planning events (e.g.,
retrospective meeting at the end of iteration) (Schwaber, 2004).

Right now it varies across [..]. Some teams are working in more of a lean Lifecycle

where it's more of a Kanban Model. You're just grabbing the next thing off the queue

and working it through the process. At the moment that teams I'm working with them

follow basic scrum style lifecycle where they plan 2 weeks’ worth of work at a time.
[MEL P5]

we have some teams using the lean process. So, I think we want to generalize it, but a
lot of the teams are still on the scrum model and they use two weeks sprints.
[MEL P16]

With scrum process ideally, you do not interpret team for the entire duration of the
sprint. I think if we could add up to that lean process more broadly, they'll be useful.
[MEL P16]

1 think the issue that people have with sprints is that there tends to be very hard lines.
[MEL _P3]

Team structure: Each team generally has six to eight members that includes one PO, one
AO, one TL, and three to five engineers (Schwaber, 2004). However, some teams are
smaller, especially the teams that are built for a specific purpose, for example, a customer
focused engineering team to work on customers’ issues. Most of the teams follow pair
programming where two engineers (usually novice-expert) work together on one
problem. However, practices vary in terms of way of working. Teams are flexible to

adapt any of the practices that work best for them, but the process is the same. The main
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benefit of pair programming is that change (e.g., change in the decided priority) is easy
to manage in a team. For instance, when a team member occupied by the new high priority
requirement, in-progress requirements can be continued by another member as he/she is
already aware of the item in terms of what it needs to do. Other benefits include no need
for code reviews, good for engineers to learn to new skills, and mentoring less
experienced team members to enhance their skills.

So we have generally like all the teams will be like 2 pizza team kind of thing. So 6 to

8 people generally we have. [...] There are few teams smaller than that which are for
a dedicated mission kind of a thing. [MEL P10]

If someone is good at particular thing what we try to do is like pair them with someone
who doesn't know and that's how we are you know, balancing that learning and
enabling sort of things as well so. [MEL P10]

I actually encourage my team to work on it together because of the fact that for any
reason, for example, something new comes and person is already occupied with other
work or something like that. We have another person who knows. [...] Code reviews
we don't have to then do because they are already involved into end-to-end
development. [MEL P10]

Figure 5.7 shows the mechanisms that are discussed at the team level in terms of decision-
making on the priority of requirements that are structured via employing the initial
conceptual framework, as discussed in Chapter 4: Section 4.4.3, in the studied case

organization.
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Snapshot of activities discussed at the team level
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{ Requirements artefact

5.6.1 Requirements discovery and understanding

At the team level, Business case and the storyboard are the two main guiding requirement

artefacts that act as boundary spanning artefacts that are shared with the engineering

team in order to explore a particular feature/epic.

From execution point of view team actually, you know, PM actually share the business
use case, storyboard with the team. [MEL P9]

there's the business case [provide feature description] and the storyboard which
contains the user stories, that we provide to engineering. [MEL PI]

5.6.1.1 Internal sources of requirements

At the team level, the engineering team that includes PO, AO, TL, and engineers are

generally the internal sources of potential requirements.
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Practices to collate potential requirements from the engineering team members

(internal sources).

Innovation morning: An innovation morning is technique that is used to generate
potential new ideas/requirements specifically from the engineering team. Participants

asserted that fortnightly half a day is generally reserved for engineers for innovative work.

So we do get some time here in there few hours where we can just work on this idea.
[MEL P14]

but there is the idea that you have certain amount of time like maybe half a day every

fortnight within the engineering team to innovate. [MEL P13]
Inception phase: At the beginning of the development of a new feature/epic, the
Inception phase is conducted by engineering team (i.e., PO, AO, TL, Engineers) in order
to explore the scope and/or requirements being envisioned (Ambler & Lines, 2012). All
possible information such as spikes (e.g., solution alternatives), breakdown user story into
further user stories if needed related to a particular feature implementation, is gathered as
a part of inception.

So instead of jumping into the development right away, we spend some time before

hand to understand you know what are the roadblocks? What other things, which we

don’t know. So we do some analysis on those things. [...] The whole team usually gets
involved. [MEL P14]

team break stories into further stories wherever possible. [...] [MEL P9]

it's possible that you might split it out further into two stories, so that's how you can
do. [MEL P10]

And is this feasable or is, you know, Or if there are two different approaches, which
one would be more effective [MEL P6]

Inception of the upcoming feature, typically starts during the final stages (i.e., hardening)
of a current feature. Duration of inception generally depends on the feature that may vary
from one week to several weeks. Inception typically takes one development IR (i.e., two
weeks) but it can go beyond one development IR specifically for complex features.

It'll be at least one sprints;, 1 IR we call it like 2 weeks, but it could be longer

depending on we just. [..] But if it's really complicated, it could take that long.
[MEL P13]

It depends on the feature, but it's OK if it's take more than one iteration also.
[MEL P10]
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5.6.1.2 External sources of requirements:
The case study revealed that PMs, UX/UI team, support team, sales, and marketing team
generally collate potential ideas/requirements from the external sources (e.g., customers).
However, the engineering team typically the PO, can also collate potential
ideas/requirements from the external sources (e.g., customers) wherever needed.
Collating customers needs, its product management who works with them on day-to-
day basis. It's their job, you know, they spend most of their time with customers, you

what they want, what their pain points are etc.etc. We can also communicate with
them. but it’s very rare. if needed, our PO generally communicate. [MEL P7]

5.6.1.3 Collaborative technology
At the team level, Jira is the main CT to capture potential requirements (e.g., enhancement
work/bugs/defects etc.), from the engineering team members.

we use a system called Jira to track, you know it's more of an engineering level system

for tracking Feature improvements like enhancements as well as any defects or bugs
within the system. [MEL P5]

we can directly submit our request via Jira as well. [MEL P13]

5.6.2 Requirements classification and organization

As discussed, the four levels of requirements hierarchy model is adopted by the case

organization.
Theme(s) = Feature(s)/Epic(s) = User story(s) > Task(s)

Requirements that require small amount of effort (e.g., one or two weeks of works)
generally sorted at the team level. The requirement type such as user story(s)- typically a
breakdown of a feature, defect correction work, and technical debt work generally, does
not require a lot of ceremony (i.e., portfolio level decision making). These requirements
type typically require a small amount of effort and are sorted at the team level.

There can be a simple idea or put two more dropdowns on this particular web page

or move this button around or something and they're easy. They are sometimes taken

by the team there, sometimes taken by the engineering team along with the product
manager. [MEL PI11]

and if it's not like a major change in what we're doing like 1 or 2 weeks of work, we
would, essentially they sit there and then you know, probably prioritize it in the next
sprint or the sprint after. [MEL P14]
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5.6.3 Requirements prioritization and negotiation

Decision making factors: same decision-making factors that are adopted to make
decisions on the priority of requirements (e.g., user story, defect correction work,
technical debt work, enhancement work) in the second part of segment level (discussed

in Section 5.5.3.3), are adopted at the team level.

Decision making team: Team triad that is PO, AO, TL, UX/UI wherever it's required to
work collaboratively to make decisions on the priority of requirements; user story, defect

correction work, technical debt work.

Decision making event(s): Backlog refinement meeting, a look ahead meeting, and
development IR planning meeting are the key decision-making events that are employed

at the team level to make decisions on the priority of requirements.

Backlog refinement meeting: Each team has their own backlog that contains a priority list
of requirements. Possible requirements that are contained in the team backlog include
strategic work (i.e., typically in the form of user story), technical debt work, defect
correction work, spikes, and slipping stories (i.e., left over work from the previous
development IR).

I'll try to bring in everything like enhancement, bugs and whatever kind of work there

is sits in the backlog based on the business value. [MEL P10]
During the development of a feature, each team has an on-going backlog refinement
process owned by PO of the team and most teams typically do weekly meetings among
team triads (PO, AO, TL) as well for alignment.

So, triad meet weekly to prioritize the stuffs within the team. Actually, it’s a continuous

process. Triad all the time working on that. That’s their responsibility but PO is the
one who generally own this [i.e., prioritization]. [MEL P5]

They will consider everything. They will look for the work that strategically we have
to do, any unplanned work, slipping stories etc. [MEL P2]

Yeah, because that's something [i.e., prioritization] that continuously keeps
happening in the background. [MEL P2]
Look ahead meeting: During the development of a feature, each team conducts a look
ahead meeting (Ambler & Lines, 2012) that helps with backlog refinement and IR
planning. The look ahead meeting is generally held in the second week of the current

development IR.
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So, I [PO] do look ahead with a triad. As I mentioned the AO or the TL. [MEL P2]

So, we do a look ahead before the Sprint planning. Which is in the existing Sprint, we
will do a look ahead for the next Sprint. [MEL P12]

The look ahead meeting is typically held in two sessions:

Triad look ahead: This is typically a half an hour to one-hour session which is conducted
between triads (TL, AO, PO and UX representation in certain cases). This is the place
where what will be the next highest business value items that the team needs to tackle in
the next two development IRs, are decided. Furthermore, the triad lookahead also ensures
requirements that are considered for delivery, are still relevant from a business needs and
priority perspective.

so, I do one look ahead with Triad obviously which is basically the prioritized backlog
items for the next 2 iterations. [P2]

We have like a session [i.e., Triad look ahead] generally a half hour session where

we'll be looking at what items we have to work on in the next 2IRs and what their

priorities are. And do we feel that there's any item that might slipping from current

IR to the next IR. Those kinds of discussions generally happen in there. [MEL P10]
Team lookahead: This is another 30-45 minutes session where the PO presents the next
development IR items to the team at high level. However, the AO can also be involved if
required. During team lookahead, a team reviews the rough estimates and ensures
requirements are clear. Any spikes or investigation that needs to happen in the current
development IR to be successful in a future development IR, are identified. Moreover,
any risks or unknowns which need to be handled or taken into consideration so execution
will be smooth, are identified. The overall goal of the team lookahead is when the team
goes to IR planning, they should have as much clarity as possible.

And if it's too technical, the AO steps in and explains this is what we need to do.
[MEL _P2]

Then I do a team look ahead with their last questions or if they have any concerns,

they ask me that and then it’s my job to address those concerns. [....] So, we do start

asking them what the risks are. [MEL P2]
IR planning meeting: During the development of a feature, IR planning (Ambler & Lines,
2012) happens at the end of the current IR (after the retrospective of current IR), where
user stories are broken down into fasks if needed and are assigned to the engineers.

Iteration planning is the most likely meeting that is set the priorities and allocate
work. [MEL PI12]
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So, we breakdown them [i.e., user stories] into tasks if required. This is the place
where [...] user stories and tasks are assigned to us [i.e., team members]. [MEL P15]

5.6.3.1 Decision making techniques

Priority on user stories is typically driven by the feature/epic priority

Relative priority is considered

Team capacity and ability 1s considered

Dependencies among user stories (generally technical dependencies at this stage)
are considered.

MoSCoW (Must have, Should have, Could have, Would have) is the main
prioritization technique that is employed to set the priorities on user stories where
“Must” should be implemented, and implementation of “Should” is based on the

availability of time.

We mainly use MoSCoW to prioritize the user stories. [MEL Pl]

Along with the numerical value, various other stuffs are considered. Like team ability
and capacity, relative priority. [MEL P3]

Priority of user story basically depends on the epic priority. [MEL P16]

We use the relative story points size in technique. [...] We basically pick one OK. Call
this 5. And have a look at another story. So effectively, do you think this is more risky?
Do you think this will consume more efforts. [...] it's like we draw on a white board
at 2 dimensional. [MEL P15]

But you know that's where we will be putting like based on the capacity and you know
the velocity of the team- we will be assigning those stories to the iterations.
[MEL P10]

Is there any specific dependency regarding the orders. [..] we will be asking ourselves
questions. OK, this seems to be quite risky. It's big. It has to happen first. [MEL P15]

5.6.3.2 Collaborative technologies

CTs - Jira is employed at the team level to manage requirements. An individual user story

or any other requirements’ progress, can be tracked through Jira. There is an AHA tool

integration with Jira to push the status back from an Epic in Jira up into Aha. The

integration feature of Jira with AHA and Confluence enable traceability and shared

understanding of requirements.

Engineering uses Jira heavily so they drive their reporting through Jira. [MEL Pl1]

we use I mean within the teams all of their work is within Jira as the tool used for
capturing those work items. [MEL P5]
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Jira, so we obviously maintain all our epics, stories, tasks, sub tasks, issues as a bugs,
incidents everything in Jira. [MEL P12]

5.6.4 Requirements artefacts

The following requirement artefacts are built at the team level that are specified via

collaborative technologies - Jira, Confluence (Daniels et al., 2015).
User story(s), task(s), spike(s) (electronic template configured via Jira):

User story(s) is the quickest sort of element deliverable that can be implemented in a

single iteration (i.e., two weeks).

There are task(s) that describe in technical terms what things are required to be done in

order to claim a user story at the end of an IR.

Another requirement is spike(s) which is typically technical investigation that needs to
happen in the current development IR to be successful in a future development IR, are

identified.

Team backlog (configured via CTs- Jira): team backlog that contains priority list of

requirements (e.g., user stories, spike etc.) is built at the team level.

so all the stories, spikes, there are some spikes [...] we have a template for them [user
stories] in Jira. [MEL P2]

for documentation we use confluence. Its like detailed analysis we maintain in
confluence [MEL P3]

delivery team actually from execution point of view breakdown that story into tasks.
[MEL P9]

And then if we need deeper details, you know we're often linking out to confluence,
linking upto Jira, linking attaching documents. [MEL P7]

Confluence: CTs - confluence is employed to maintain documentation of requirements,
for a detailed discussions and/or analysis on requirements such as recordings of
discussion with customers, that helps in building the shared understanding of
requirements. The integration feature of confluence with Jira and AHA provide

traceability of requirements.
The outcomes are recorded in confluence page as well. [MEL P1]

All the tools that we use they all are integrated. [MEL P4]
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5.7 Incorporate distributed members of decision-making team

In the studied organization, members of a decision-making team who make decisions on
the priority of requirements across scaling agile levels, are globally distributed. This
section describes the mode of communication at the scaling agile decision-making levels
and the CTs that are employed by the studied case organization to be incorporated with

the distributed members of a decision-making team.

5.7.1 Mode of communication at the portfolio level:

At the portfolio level, bigroom planning is a formal decision-making event that is
organized on a Quarterly basis (Q1, Q2, Q3, Q4) where priorities on requirements (i.e.,
themes, features) are decided. It emerged from the data, that the whole decision-making
team (i.e., portfolio management) is globally distributed. Decision makers are generally
located at the head office (USA) and Melbourne sites. However, the majority of them are
located at the head office. The case data revealed that sometimes the company has
arranged travel for the decision makers, in order to attend decision-making event(s) (i.e.,
bigroom planning) in-person. This has yielded outcomes that it has been easy to reach a
consensus, better understanding of requirements, and easy to collaborate during decision
making. But due to the cost constraints, this does not happen frequently. Participants
reported that portfolio management generally meets four times a year, where they meet
in-person at least twice a year in an auditorium either at the head office or Melbourne site

and virtually alternating every three months (via CTs as discussed in Section 5.7.5).

you know either face to face or virtually look at those strategic priorities. [...] then
twice a year, its face to face where people across the globe meet together in a bigroom
and work through those strategic priorities together. [..] Yeah, an alternating face to
face every six months. [MEL P5]

We're sort of a global organization. We've got teams around the Globe in six or eight
locations. [...] so getting people face to face to make these high level strategic priority
decisions around ideas we find quite important. [MEL P5]

So it's [during face to face meeting] very easy to collaborate. you know it's [bigroom
planning] usually a week long meeting so you get to spend the whole day in a room
with the same number of people. It's very easy to reach a decision when you're locked
in a room with the same person through the whole day so we can discuss and debate
and argue and make your case. [MEL Pl11]

as a group physically, You know, 1'd say at least twice a year. [MEL P6]

So, you know everybody would fly into Australia or fly into Chicago but you know it
costs us so It generally happen one or two times a year. [MEL P4]
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5.7.2 Mode of communication at the Segment level

At the segment level, where teams are generalizing specialist teams that are designed in

such a way that all their engineering teams are typically at the same site.

Team of Teams meeting (Teams’ triad meeting) is the main event that is typically held at
the segment level on the fortnightly basis. The case study data showed that teams who are
involved in a particular feature implementation, were either at the same site or globally
distributed. The teams’ triad either meet in-person or virtually. Participants reported that
if the teams who are involved in a particular feature implementation are at the same site
in that case, Teams’ triads generally meet in-person otherwise they meet virtually via CTs

(discussed in Section 5.7.5).

So the thing is, we need to coordinate between them [teams] and they are global
teams. So one is in the UK [total 3 teams]. [...] so like tomorrow we have a team level
where the Triad will catch up from all the teams who are involved in that project [i.e.,
feature]. [MEL P2]

We are lucky, we are 2 team who are working on this feature, so what we do, once in
two weeks we triads meets face to face in a company meeting room. [MEL P3]

5.7.3 Mode of communication at the team level

It emerged from the data that team members are generally at the same location at the team
level. Decision making events (e.g., Look ahead meeting, IR planning, backlog grooming

meeting) are typically held via face-to-face meetings.

So, we are all at the same site. So, we [i.e., team members] all get together when we
have planning meeting [like IR planning]. [MEL P14]

But then as you get further down into the portfolios and the delivery teams that they
might meet more frequently, more face to face in smaller groups that overcome the
time zone challenges because they're all in the same time zone. [MEL P5]

5.74 Current mode of communication across scaling agile levels (i.e., during the

time of data collection)

During the time of data collection - in September 2020, due to COVID situation, team
members were working remotely. Therefore, decision makers typically met virtually via
CTs (web conferencing tools discussed in Section 5.7.5). For example, decision-making
event at the portfolio level (during the time of data collection), bigroom planning event
was completely virtual, which has its own benefits and drawbacks. One of the benefits is
that it gives an opportunity for the participants who cannot attend, the prioritization

discussion (e.g., engineers). However, the main drawback is too many meetings.
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It's much, much tougher now that everybody is remote and everybody is on team, so
it ends up being a series of teams meetings. [MEL P11]

But yeah, this time around it's remote. [ ...] The benefit though, is that you can involve
more people. [ ...] and you know those are people that we wouldn't be pretty fly all the
way to Chicago to participate. [MEL P16]

5.7.5 Collaborative technologies

The participant MEL PS5 emphasized that there is no alternative to face-to-face
communication but using CTs effectively can reduce the distance between distributed
stakeholders. The case organization has employed a rich infrastructure that enable to work
with distributed members of decision-making team.
But none of that [technology- MSTeams] you know replaces face to face
communication. [P5]
Web conferencing tool: the studied case organization employed web conferencing tool
such as MSTeams!? as their primary synchronous communication tool to communicate
with cross-site members of decision-making teams. The application sharing feature of

MSTeams as CT enabled cross-site members of decision-making team to allow

synchronous editing of requirements artefacts if needed during decision-making event(s).

In addition to the formal synchronous communication, informal synchronous
communication (e.g., instant messaging, instant calling, team(s) specific channel to
communicate internally within the team) as well as asynchronous communication (e.g.,
offline chat, tag to notify people, recordings of decision-making events) were also
organized via web conferencing tool (i.e., MSTeams) to communicate with distributed
members wherever needed.

So at the very least, even if I'm not on a call for example, or even if product

management isn't on a call, we end up with usually recording notes and people tagged

appropriately so that they can go follow up and review it themselves after the session.
[MEL P7]

We use teams to comment or annotate on things. [MEL Pl]

we just exchange ideas inside teams. We have our own private channels and we have
our public channels for different purposes. [MEL P15]

1 think we all join video conferencing calls and you know we have discussions one on
one discussions. we have teams to do.[P1]

12 Information on MSTeams can be accessed via https://www.microsoft.com/
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so I can approach them anytime of the day. They will see whenever they available,
they see the message and get back to me. [P2]

white boarding writing out things and discussing them using teams. [MEL P1]

MSTeams is been invaluable in terms of communication.[MEL P4]

Email: the studied case organization employed ‘email’ as CT to communicate with a
decision-making team. According to the participants, email is a less frequently used
asynchronous communication mechanisms in the studied case organization. The main
reason behind this is email as CT introduces unnecessary delay in the requirements’

communication.

In the studied case organization, email is specifically used to communicate with external
customers and end users, as they do not have access to their MSTeams structure.

Email comes into play less frequently, but does happen, especially if there are
customers involved. [MEL P7]

1 think email as well but it’s not that much frequent. [MEL P4]

Email we do use but you know sometime people busy with some other stuffs and in
that situation, things gets easily missed. then my personal rules is, If it takes more
than three balances an email, you should just call them. [...] for calling as well, teams
we use heavily. [MEL P2]

5.8 Challenges and overcoming strategies

This section describes the challenges that occurred while making decisions on the priority
of requirements across scaling agile decision-making levels. First, challenges that
occurred specifically due to the distributed nature of decision-making teams are presented
and the strategies that are employed to overcome them, are presented. Next, the
challenges that have occurred regardless of distributed decision-making and the potential

strategies are discussed.

5.8.1 Challenges specifically related to global distribution

Challenges are identified on the basis of three distance dimension (i.e., temporal distance,
geographical distance, socio-cultural distance) which are discussed below (Zowghi &

Damian, 2003).

5.8.1.1 Geographical distance:
Geographical distance (Zowghi & Damian, 2003) limits the face-to-face collaboration

during decision-making events (e.g., Bigroom planning). Participants asserted that
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geographical distance is manageable as CTs enables them to work remotely. A rich
infrastructure (e.g., MSTeams) is employed by the case organization to meet virtually
during decision-making events (as discussed in Section 5.7.5). Furthermore, participants
asserted that they have developed a mind-set to work with distributed members and using
tools that also helps in reducing the global distance.

1 think we're all used to using virtual tools for sometime in our careers now. We don't
really feel the distance as much. [MEL Pl]

we again technologically we are enabled so we have all the tools we need to be able
to work remotely, and work with teams in different locations. [MEL_P2]

5.8.1.2 Temporal distance

One of the commonly stated challenges is temporal distance (Zowghi & Damian, 2003).
As discussed in Section 5.7, decision-making team specifically portfolio management is
highly globally distributed members that proves difficult for them to collaborate during
decision-making events (e.g., bigroom planning) due to the time zone differences.
Participants indicated that managing the time-zone is more difficult especially during day

light saving.

The case study data indicated that temporal distance often results delay in communication
and/or response has happened especially at the weekend, and week start (typically lose

one to two days with some time-zones).

Participants emphasized that use of proper communication mechanisms and flexibility in
routine are needed to manage temporal distance. Early morning meeting and late evening
meeting are the remedy that are often used to manage temporal distance that yields a long
working day, and work life balance problem. Some of the other practices include
recordings of decision-making events, communicate via email, offline conversation,
having proper documentation, ad-hoc meetings if needed, organizing travel (discussed in

Section 5.7).

So I think what happens is you kind of work a flexible day. In my case I end up having
early morning calls, late night calls and doing work in the middle of the day as well.
[MEL Pl1]

Time zones are certainly challenging, It's the biggest one. [MEL P10]

Communication can sometimes be delayed. For instance, you are at Saturday for you
so normally my co-worker, she's in Melbourne like if I haven't asked her for something
by Thursday. She may reply on Sunday, but  won't get it till it's Tuesday for her, right.
[...] it's work life balance problem. [...] when there's a confusion or something that
needs some active decision making we set up another meeting. [MEL P4]
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when these daylight saving happened we left Bangalore and then our UK Office and
an also Hamburg office to collaborate with the task because they have a better
overlapping with US. [MEL P9]

5.8.2 Challenges regardless of global distribution

This section discusses the challenges that confront the globally distributed decision-

making teams and potential strategies that can be employed to overcome those challenges.

5.8.2.1 Tension between product and engineering

It emerged from the data, that there is always a tension (which is generally a healthy
tension) between product and engineering in terms of decision making specifically on
smaller impact requirements such as tech-debt work and/or internal improvement work,
UX-debt. In the experiences of participants, generally the decision making on smaller
impact requirements requires a lot of negotiation, as value is not clearly articulated in
smaller impact requirements. On the other hand, bigger impact requirements like strategic
work that provides direct value to customers and business, require less negotiation due to
their direct alignment with business strategy. In addition to this, participants asserted that
product management generally give importance to the requirements that bring high
revenue, which in-case of smaller impact requirements is hard to articulate. In such cases,
often additional research is needed to gather all required information/facts/data, in order
to justify the potential requirements. These conflicting perspectives between product and
engineering, often cause tension, breakdown in the ability to collaborate, and creates

pressure on the team members.

Potential strategies: Participant MEL P3 emphasized that in order to ease these
tensions, the decision-making process should yield an optimal mix of requirements (i.e.,
prioritize smaller impact (e.g., tech-debt work) requirements along with bigger impact

requirements (e.g., strategic work).

I mean it causes tension right. I think the impact to, at least in that particular case
with the dashboard because I'm the one that had the dashboard designed. You know,
everybody's kind of looking to me like not you got a push it through like I've got the
lead of UX and she's like,OK, let's make it happen like we're not going to use that
other tools so you have to make your use case and she's like you need to validate with
seven more customers in the next 2 weeks and then present it out. [MEL P3]

1 think the other part about prioritization is that It's very easy to get caught up in the
bigger things that you can do because you feel that they'll have a bigger impact. [ ...]
Iwant to look at like maybe the two or three big things that we can do, and then what
are the two or three small things that we can squeeze in so that you're balancing what
you're actually providing to your customers? Otherwise, small things will never
happen [MEL P3]
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outliers- things that are not obvious things. But if built would have outsize returns.
Those kind of ideas are not always picked up. [MEL P11]

for them [Product management] it's always about bringing more revenue. [...] And
sometimes will my team It's [enhancement work] about doing the right thing for the
users. So there's always a fight. [...] I'm not saying they're wrong because they have
a business to run, yeah, but that's the conflict you see. [MEL P17]
5.8.2.2 Accumulating technical debt
In the experience of participants accumulating tech-debt is obvious. It is impossible to get
completely rid of tech-debt. A possible reason to accumulate tech-debt includes
sometimes teams struggle to find a time payoff for tech-debt, lack of clearly articulated

value associated with tech-debt work, as a result of cut scope, urgency to deliver features

within a specified timeframe and/or business need.

Participants asserted that not paying off tech-debt often results in increased turnover, but
creates frustration among team members, quality issues start to creep in, and impacts
delivery as well.

sometimes you need to build something just to allow us to support that architecture. I

know it's a very tough sale, right because there's no hard dollar associated with that.
[MEL P16]

things slowing down, I think that would be the only impact | can see. [MEL Pl1]

We need to clean something up [tech-debt or internal improvement]. It will make our

future better and the fact is we don't have enough time to do that. So we sort of leave

things behind. Right, and that can be frustrating for the team, so I would say that's the

number one. [MEL P8§]
However, participants asserted that managing the tech-debt was more challenging in the
past (one whole quarter focused on hardening the product) than now. The following are

some of the strategies that are employed by the studied case organization to manage tech-

debt:

e implement technical debt together with strategic work (e.g., user story);

e encourage teams to bring-in tech-debt;

e establish a dedicated technical debt team;

e categorize the requirements (e.g., strategic work, technical debt work, maintenance
work etc.) and allocate capacity allotment (e.g., 10 to 20% of engineering time to
handle tech-debt) to each of those categories;

e payoff tech-debt as a part of each development IR (i.e., usually one or two tech-

debt items in each IR); and
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e plan development IR to pay off tech-debt when in-between the release IR.
A percentage of our time is for these internal improvements or tech-debt. [MEL P§]

And to basically make sure that they've got, you know 20-30% of their time kind of
dedicated to those sorts of things, because there will always be technical debt. [...] 1
am big fan of paying off tech-debt. What I normally do, bring 1 or 2 dech-debt in each
IR and then plan one IR in between release. [...] I always encourage my teams to
bring tech-debt work. [MEL P6]

how do I make this fit so if it's a small thing it can fit in that 20 to 30% that  mentioned

earlier then we'll do it. And if its more than that we need to repriortize the roadmap.

[MEL P16]
5.8.2.3 Quality of requirements
Participants' reports that use cases, acceptance criteria (AC) and definition of done (DoD),
in some cases, are ill defined or continue to focus on output rather than customer
outcomes resulting in missed expectations.

Quality of information/use cases usually is poor that one of the challenges we are
facing currently. [MEL P9]

Sometimes we struggle with clarity, I mean acceptance criteria and definition of done
needs improvement. [...] all this often impact delivery. [MEL P6]
Potential strategies: To overcome this challenge, feature AC and DOD need to support
the lean principles of delivering working code which is fit for purpose in as short a time
as possible. In addition to this, PMs and engineers need to agree on clear AC and DOD
(including performance testing, documentation etc).

Consensus between product and engineering on acceptance criteria and definition of
done is required to resolve this [i.e., requirements clarity] issue. [MEL P6]

1 think lean way of working might solve this. It’s not fully adopted; this strategy is in

progress. [MEL P9]
5.8.2.4 Bias during decision making
It emerged from the data, that a matrix/scoring system is employed in order to make
decisions on the priority of requirements across scaling agile decision-making levels.
However, decision-making is not entirely based on the objective data. Loud voices still
exist during decision making on the priority of requirements specifically on decision
making on strategic work. Participants report that a command-and-control nature exists
in terms of decision making on the priority of requirements. Priority decisions are
generally biased by senior leadership team’s viewpoints or goals. The following are some

of the interview snippets that support the above findings.
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you know, we've had cases where they [Product management] basically just ordered
us to do something 'cause it's just requirements that don't exist. This happened last
week and Engineering said, hang on, no, we need business requirements. We want to
see them 'cause we want to understand what we're actually building. Otherwise we
can't do a good job. [MEL P6]

Sometimes we aren't in agreement that we should change the priority. But if somebody
with more seniority we defer to that decision. So if somebody above us is saying, Yep,
we think it should move. You know, we respect that right and say OK, [MEL P8]

executives are just going to say look, I get that. But this is an immediate need. So that

throws a monkey wrench in, so that would be the ultimate deciders when our CEO or

one of the senior leadership members decides that. We're changing priorities and

there's I don't know what the defense is for that. It just happens sometimes. [MEL P4]
5.8.2.5 Difficult to measure Business Value
It emerged from the data that business value is the main decision-making factor in order
to make decisions on the priority of requirements across scaling agile decision-making
levels. Participants asserted that sometimes it is difficult to evaluate the business value,
as everyone may have a different level of understanding, and sometimes scoring may not
align with the importance of the requirements (e.g., bug/enhancement). In such cases, as

recommended by participant MEL P7, business education for the teams may help them

to understand the business value of requirements.

[ think that's [Business value] a much harder one to assess. [MEL P3]

It [Business value] generally comes down to those sorts of metrics that sometimes
hard to measure. [MEL P5]

Sometimes you know its [Business value] hard to assess. We do our best to quantify
the value, but you know its managed by people. Actually, at the end final value
depends on the person knowledge who is evaluating that. [MEL P9]

I mean I would love for the teams to have more business education. It would be more

comfortable discussing the business value, the money aspects of why we do. I think

that's a significant inhibitor. [MEL P7]
5.8.2.6 Dealing with quality requirements (QRs)
Participant MEL_P6 reports that the case organization is facing challenges with QRs such
as security and performance. He asserted that QRs (specifically performance), are not
met, which is often revealed in production. Some of the reasons include QRs are ill
defined, urgency to deliver features in a specified time frame. Participant MEL PS8
asserted that sometimes effort required for testing, bug fixing, is left out during
estimation.

I don't think we do a very good job with the non-functional requirements. [...] the
teams are very much struggling with non-functional requirements and often we get
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code in production that hasn't met some of those requirements, probably because
they're not well defined as well, [...] performance in particular is one. [MEL P6]

I noticed sometimes they don’t reserve space for bug fixing, testing etc. etc. it happens
especially when we have a pressure to deliver business features. [MEL P§]
The following are some of the strategies that are employed by the case organization to

overcome the QRs problems:

e unambiguously specified the QRs

e capacity allotment to work on QRs

e automate QRs

e service level objectives dashboard (SLO) - response time, resource utilization
monitored via SLO dashboard)

e in-Progress: security/to ensure zero attacks via API gateway

e security related requirements covered via Microservices style architecture
(authorization layer and security)

e discovery phase to identify QRs (specifically performance requirements) upfront

e inception phase to identify QRs upfront

what we have done is we have tried to automate all the non-functional requirements.
[...] we have a couple of tools. [...] SLO dashboard. [MEL P11]

so when it comes to performance for example, when we do that discovery, we do the
technical feasibility. [...] So the way to make request so the architecture that we are
implementing now; is a cloud based micro-services. And in that architecture, the only
way that the service can make a request with the service is by going through
authorization layer and security. [...] we also have something in terms of SLA is we
do have a dashboard that captured SLAs. [MEL P16]

we cover as part of our inception activities determine what NFR we will require.
[MEL P12]

5.8.2.7 Difficulty in estimating effort
Participants asserted that it is difficult to estimate the effort upfront. Sometimes effort that

is required to implement a requirement(s) is underestimated.

the challenge with that is the effort part of it is not a It's not a science, so there is no
such thing as software estimation. [MEL P11]

we sometimes get caught in underestimating. [MEL P8§]
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5.8.2.8 Inadequate requirements analysis
It emerged from the case study data, that insufficient understanding of the candidate
requirements. often yields inadequate prioritization. As a consequence of this, often a
feature is built where the business value wasn't there or there wasn't the appropriate
priority

1 think there's been some instances where perhaps, you know, we've gone too quickly

into sort of delivery mode or you're moving on something without sufficient discovery

or sufficient prioritization. And then we realize at the end that what we've delivered

wasn't the priority. [MEL P5]
Therefore, the right amount of effort and collaboration is required in order to make an
efficient decision on the priority of requirements. Participants asserted that they are
working towards in-depth understanding of the potential requirements, before
commencing them for implementation and provide a solution that is easy to consume by
business users. One of the recently adopted approaches in this direction is introducing a
discovery phase (for detailed discussion on discovery phase see in Section 5.4) where
product and engineering work collaboratively to identify all possible unknowns and risks
(i.e., usable, valuable, and feasible) that are associated with a business problem before it
is committed for delivery.

you know we have to just dig in, get more information and figure out what's really
going on in each of these cases.. [MEL P7]

1 think that's something that we're really trying to work on [...] sufficient effort and
collaboration in that discovery process in the building the roadmap out. So that we
are building the right thing, and trying to minimize the instances where the business
value wasn't there or wasn't the appropriate priority. [MEL P5]

1 think we still rushing things a bit. I mean we did better than we used to [...] So yeah,

so more discovery and better collaboration and getting ahead of things so that by the

time we start working on something, those risks [usable, valuable, feasible] I

mentioned earlier, are alleviated. [MEL P16]
5.8.2.9 Lack of requirements clarity
Participant MEL_P6 asserted that the team often lacks clarity, specifically on the
requirements that are needed to implement to unblock the other team. As a consequence
of this, the team often face difficulty in managing their own work vs work that is required
to unblock the other team.

we often have a team that has to build something that they don't even fully understand

what it's important because it's important for another team. [...] you know that team
is probably trying to juggle [...] their domain versus other work. [MEL P6]
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Therefore, a continuous communication and collaboration mechanism is required to

manage this issue. Some of the strategies that are employed include:

e Escalation matrix: as an example - within the team, it should be the PO’s
responsibility to provide clarity to the teams.

e Teams' catch-up: Participant MEL P2 explained that all the teams who are
involved in a particular feature implementation, typically have a fortnightly
common meeting that helps in building healthy relationship between teams. The
healthy relationship between teams unblocks the communication barrier between
them and enables them to approach each other wherever needed (e.g., clarity of
requirements).

once a fortnight is OK for them to catch up and to build relationships with the other
engineers so they can approach each other directly. [MEL P2]

PO responsibility to provide clarity to our engineering team. [MEL P9]

5.9 Summary

This chapter described the prioritization process and the process specific practices that
are employed by MEL organization, to make decision on the priority of requirements
across scaling agile levels. In addition to this, challenges that are faced by the studied
case organization while making decisions on the priority of requirements and the potential

strategies that can be employed to surmount those challenges, are discussed.

Findings that emerged from the studied AKL organization are discussed in Chapter 6.
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6 Analysis and Findings- AKL organization

This chapter presents the analysis and findings that emerged from the AKL case study.
First, company background is provided. Presentation of findings are started with a high-
level overview, followed by detailed discussion on the decision-making levels and the
requirements prioritization activities that emerged, via analysing the AKL case study

data.

6.1 Case overview

The context of studied case organization is described via adapting the guidelines provided
by Petersen and Wohlin (2009). The contextual facets include organization, product,
process, people, and market are described, to provide the thick rich description of studied

case organization’s context, as discussed below and summarized via Table 6.1.

The AKL organization is one of the largest natural gas and electricity retailers in New
Zealand. The studied case organization has undergone a transition towards scaling agile
development via adapting Scrum @ Scale framework during 2017 and was continuously
evolving scaling agile practices, at time of conducting this research study as well. The
AKL organization has 15 engineering teams that are distributed over two nationally
distributed sites that include Auckland and Hamilton. The studied case organization has
its head office in Auckland, and most of the engineering teams are also in the Auckland
site. Therefore, majority of the participants were interviewed from the Auckland site to
understand the phenomena of interest (i.e., requirements prioritization process). However,
participants from the Hamilton site were also interviewed to understand distributed

aspects of the studied research phenomena.
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Table 6.1
Context description of AKL case organization (Petersen & Wohlin, 2009)

Context facet | Context element AKL case organization
Product Domain Utility
Product size Large
Maturity of product Long-lived mature product
Customization No (enterprise product)
Process Characteristics of software development process Scaling agile practices,
Adapted scrum @ scale
framework
Start of method adoption 2017
Distributed development Nationally distributed
Team size Up to 13 members in a team
Organization Size Large (500+)
Number of development teams 15+ delivery teams
Hierarchical organizational model Yes
Organizational unit involved in the study Product and engineering
People Roles and their responsibilities Cross-functional decision-

making team

Market Setting Enterprise product (in-house
development)
Access to customers or end users Internal customers (in-house

development), key end users

6.2 Overview of decision-making levels and associated requirements prioritization

activities

This Section provides a high-level overview of decision-making levels and the
requirements prioritization activities that are performed at each of these scaling agile
decision-making levels. This is achieved by employing the initial conceptual framework

discussed in Chapter 4: Section 4.4.3.

6.2.1 Requirements discovery and understanding

An open innovation approach is employed by the case organization where potential
ideas/requirements are leveraged across the organizational boundary (Damian et al.,
2021). In this section, ideas and requirements are used interchangeably to denote the
potential requirements that could end up with big initiatives or work streams, that
generally get assigned to the teams or team of team for the implementation. Sources of
potential requirements are classified into two categories: internal sources and external

sources.
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e Internal sources mean generating or collecting the potential requirements

from/within the organization (e.g., senior product owners, engineers etc.) (Damian
etal., 2021)

e External sources mean generating or collecting the potential requirements from the

outside of the organization (e.g., market, customers etc.) (Damian et al., 2021)

6.2.2 Requirements organization and classification

The case organization employed a hierarchy model to organize the requirements. Figure
6.1 shows the requirements hierarchy and their associated scaling agile decision-making

levels.

Figure 6.1

Requirements hierarchy model and scaling agile decision-making levels
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6.2.2.1 Requirements hierarchy model
Theme(s) reside at the top in the requirements hierarchy. Theme(s) represent the high-
level business goals that connect the portfolio with strategic territory, where investments
are allocated. The organization had six major themes that were set at the beginning of the

year 2021.

they have a number of categories. I think right now we have 6 categories [themes].
one is like energy management in customer in hands. Which is a strategic theme, when
I joined and it’s still a strategy. So, we are kind of giving control of energy
management in customers hand. [AKL P2]

on their strategic side we have I think we have six categories now. [AKL P3]

Themes are generally stable and have an influence on the decision making at all the levels
of requirements hierarchy. A theme is a collection of Epics that drive towards a common
goal. The number of Epics that belong to each of the themes varies, but there were in total
150 Epics that were proposed and distributed over 15 engineering teams, to implement
during the second quarter (Q2) of 2021.
S0 just to give you some idea in one in the main I suppose the core retail we have 150
prioritized epics. [AKL_P6]
The second level in the requirements hierarchy is an Epic(s). An Epic is a large
development initiative that realizes the value of strategic themes and can take longer than
one release IR (i.e., three months). Typically, more than one engineering teams that can

go up to five teams are involved in an epic implementation.

The third level in the requirements hierarchy is a Feature(s). A Feature is something that
provides concrete value to the customers and business and is generally independent of
other features. A feature can be defined as a service that is requested by the stakeholders.
A feature usually requires one engineering team and can be implemented in a single sprint
(i.e., two weeks). However, more than one engineering team can also be involved in a

feature implementation if needed.

At the fourth level, a feature(s) is decomposed into User story(s) to be developed in a
sprint. A user story is the quickest sort of element deliverable through a thin pipeline that

can give some valuable feedback.

The fifth level is Task(s), that describes in technical terms what things are required to be

done in order to claim a user story at the end of a sprint.
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we've got an epic which is your highest form, so it's a large chunk of work that seem
broken down into features, which is then broken down into user stories, which is then
broken down into tasks. [AKL P5]

1t goes from an epic, then features, then user stories and tasks. [AKL PS§]

6.2.2.1 Scaling agile decision-making levels
The case organization has a three-layer model of agile enterprise. The three layers are:

Portfolio level, Tribe level, and Team level.

Portfolio level: At the portfolio level, a Theme(s) that resides at the top in the
requirements hierarchy, is defined that connects the portfolio with the strategic territory
and the Epics that are required to realize a theme, are formally ranked and scored across
the function of business by the Governance forum. As a result of this level, a portfolio
backlog is constructed that contains themes and their associated epics that are distributed
over tribes to implement them. The case organization has one product portfolio: ‘retail
core’ portfolio, where energy management products and services are built, that were
studied to understand the research phenomena. The portfolio level and the type of
requirements that are associated at the portfolio level are discussed in detail in Section

6.3.

Tribe level: the product portfolio (i.e., the retail portfolio) is divided into tribes. A tribe
is a kind of domain/technical product area where each of the tribes has delivery teams

who are generalizing specialist teams, in a particular domain.
We have sub-tribes underneath retail tribe. [...] business tribe. [AKL P8]

The retail portfolio that is studied for this research study, has five tribes (e.g., digital new
services tribe, residential tribe). The tribe that is studied is digital new services, as most
of the development happens in the digital tribe. Each of the tribes has a General Manager
(GM) who is generally acts as a boundary spanner between the portfolio level and the
tribe level. As a part of the portfolio level discussion, the GM typically presents the
ideas/epics that are emerging from their tribe and/or contribute to theme(s) formation.

1 suppose digital and technology space which is actually where a large proportion of
the delivery actually happens from those squads and teams. [AKL P6]
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The Twofold Role of Tribe:

First part of tribe: At the first part of tribe level, Epics that are required to realize a theme
and/or contribute to theme formation, are defined, analysed, and submitted to the
governance forum via GM where epics are formally ranked and scored across the
function of the business. Each tribe has a senior Product Owner (PO), who typically
collates the potential ideas/epics, defines and validates the potential ideas/epics that are

required to realize a theme and/or contribute to the theme(s) formation.

Second part of tribe: At the second part of tribe level, epics that are formally signed off
via Governance forum and allocated to the engineering teams, are broken down into
features. Typically, the senior PO is responsible for decomposing an epic into features
with inputs from all possible stakeholders. As an outcome of this level, a product backlog

(Schwaber, 2004) is constructed that contains a priority list of features.

Tribe level and the requirements that are associated at the tribe level in terms of decision

making on their priority, are discussed in detail in Section 6.4 and Section 6.5.

Team level: At the team level, a feature(s) is broken down into user story(s) and task(s),
if required. Typically, the engineering team (i.e., product owner, business analyst, scrum
master, engineers), who own the feature implementation, break down a feature into user
stories and tasks. The team level and the requirements that are associated at the team level

in terms of decision-making on their priority, are discussed in detail in Section 6.6.

6.2.2.1 Requirements classification
Requirements are classified into five categories: (i) Compliance (ii) Essential

Maintenance (iii) Growth and Efficiency (iv) Discretionary Maintenance (v) Transform

e Compliance represents the work that is considered as mandatory otherwise they
face breaking the law; for example, price changes.

o Essential Maintenance represents the work that is considered as mandatory that
results in stopping work if it's not resolved; for example, an issue with pricing-
charging customers at the wrong rate.

e Growth and efficiency represent the work that is performed to deal with new
products and features. E.g., energy saving tips.

e Discretionary Maintenance represents the work that may be considered as

optional; for example, tech-debt work, internal improvement work.
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e Transform represents the work that is needed to transform the business.

so we have a category. You know that essential maintenance. Is it something to do
with transform? It's a new idea? Is it a regulatory or compliance so we have I think 5
different categories that we use. [AKL P6]

We also look at platforms because we actually need to make sure our platform to
maintain and libraries up-to-date otherwise. Otherwise you're without doing sort of
the technical debt part of it. Your stack falls a pretty quickly, so it's not all about the
new stuff and we have some really big things. Will also put it in a benefit case in there.
[AKL P2]

there is a bunch of stuffs we have to do, so regulatory that stuffs, plus price changes,

we have to do those things. Plus anything that come out from a legal perspective etc.

[AKL P4]
Participants asserted that compliance work and essential maintenance work, always gets
higher priority than other requirements., Growth and efficiency, Discretionary
Maintenance, Transform. In most of the cases though, compliance and essential
maintenance work have negative net present value (NPV) associated with it. Despite this,
the requirements’ get higher priority than other categories, otherwise the organization
might face penalty charges, or something will stop working in production.

So that the Governance forum does know this particular epic [compliance/regulatory

work] doesn't give you any profit or benefit, but still they have to do it otherwise we
will face breaking the law. [AKL P2]

essential or compliance, so that's something that business must do right. You get your
must do's and then you got the stuff you would like to do is. Right, so if it, and that's
why often, what might come in at the top, there's a new say we find a bug or something
with our pricing, and we've been charging customers the wrong rate. Making this up,
by the way, but let's just say that happened or there was change- the regulator change,
make sure we're following compliant. [AKL P3]

6.2.3 Requirements prioritization and negotiation

During this activity, requirements are evaluated and the decision on the priority of
requirements is made. The decision-making team, decision-making factors, trade-off
while making decisions on the priority of requirements, decision-making event(s),
decision-making technique(s) typically emerged at each of the scaling agile decision-
making levels. These yield requirements prioritization and negotiation in the studied case

organization.
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6.2.4 Requirement artefacts

During this activity, requirement artefacts, such as a business-case, are produced to
capture relevant information that typically serve as inputs during decision making on the

priority of requirements and shared with delivery teams for implementation.

6.3 Portfolio level

In the case organization, portfolio level is the level where requirements are typically
defined and analysed in the form of the organization’s strategic objectives and/or themes,
that generally influence the product(s) which an organization ought to develop. In
addition to this, requirements such as epics that (discussed in Section 6.4) are posed on
the product(s) are formally signed-off at the portfolio level, by the Governance forum.
They ensure alignment of requirements (i.e., epics) with the organization’s strategic

objectives.

Figure 6.2 shows the mechanisms that are discussed at the portfolio level in terms of
decision-making on the priority of requirements that are structured via employing the
initial conceptual framework, as discussed in Chapter 4: Section 4.4.3, in the studied case

organization.
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Figure 6.2

Snapshot of activities discussed at the portfolio level
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6.3.1 Requirements discovery and understanding

An open innovation approach is employed by the case organization where potential
ideas/requirements are leveraged across the organizational boundary (Damian et al.,

2021). Following are the sources of requirements.

6.3.1.1 Internal sources of requirements
Within the portfolio level, typically the Governance forum is the main source of potential

requirements.

Governance forum consists of the senior leadership team that includes Chief Digital
Officer (CDO), Chief Customer Officer (CCO), General Managers (GMs) of all tribes
where the CDO typically brings technical needs, CCO typically represents customer

facing needs, GMs bring requirements that are emerging within their tribe.

We have governance forum who is basically continuously working on this direction.
[...] its basically our chief technical officer, chief customer officer. But its not like
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they are the only one in this forum. They work with GMs as well to form themes.
[AKL P3]

they [idea] come from like our executive leaders [i.e., CCO, CDO] often have ideas.
[AKL P8]

so obviously you get a fair amount of input from your leadership team our exec

[Governance forum] are fairly invested in our [...] products, which is both good and

bad depending on how you look at it. So ideas will come from them as well. [AKL P4]
However, potential requirements emerge from the members of other levels and/or team(s)

such as engineers, support team, UX/UI team, customer success manager(s), product

owners(s), sales, and marketing.

6.3.1.2 External sources of requirements

Generally, the market, including competitors, customers and partners, are the external
sources of potential ideas/requirements (detailed discussion is in Section 6.4). At the
portfolio level, CDO and CCO typically collate the emerging business and customer

needs respectively.
But Ideas predominantly comes from the CDO and CCO. [AKL P6]

Techniques that are employed to gather potential ideas/requirements from the external
sources are not isolated to the portfolio level only. The same technique, customer
interviews, can be employed at the other levels - tribe level, team level, and/or teams:
support team, UX/UI team, sales and marketing team, to discover potential customers’
ideas/requirements. Potential techniques that are adopted by the case organization to
gather potential ideas/requirements from the external sources, are discussed in Section

6.4.

6.3.1.3 Collaborative technologies
Collaborative technologies (CTs) - ADO'* (Daniels et al., 2015) is a formal place to

capture potential requirements that are emerged at the portfolio level.

ADO is the tool that we use where all the potential ideas are formally placed.
[AKL P4]

6.3.2 Requirements organization and classification

As discussed in Section 6.2.2, the case organization employed a five level of requirements

hierarchy model.

13 Information on ADO can be accessed via https://azure.microsoft.com/
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Strategic Theme(s)~> Epic(s) > Feature(s) = User story(s) = Task(s)

Primarily Strategic themes/themes belongs to the portfolio level in terms of decision
making on their priorities. In addition to this, requirements or epics, that are typically
defined and evaluated at the first part of tribe level in order to accomplish the strategic

themes, are formally signed-off at the portfolio level.

As discussed in Section 6.2.2, the case organization has classified the five categories of
requirements, that includes compliance work, essential maintenance work, Growth and
efficiency work, discretionary maintenance work, and transform work. Typically, the
requirements, such as compliance work, essential maintenance work, Growth and
efficiency work, discretionary maintenance work, and transform work, that require
significant investment and/or effort formally decided at portfolio level.

So anything, that looks like one or two plus months of work we have to put in a mini

business case. And then it will go through the formal process. [...] something as small

as little, or basically I'll just fix that and no one will see it. [...] something small

enough that like I said [tech-debt work, enhancement work], it was one week or less,
work will just do it and get that prioritized the next Sprint also. [AKL P2]

so we have a category. You know that essential maintenance. Is it something to do
with transform? It's a new idea? Is it a regulatory or compliance so we have I think 5
different categories that we use. [AKL P6]

6.3.3 Requirements prioritization and negotiation

6.3.3.1 Decision-making team
The governance forum, which is a cross-functional decision-making team, works
collaboratively and continuously for deciding the strategic themes. Governance forum
consists of senior leadership, that include CDO, CCO, GMs where CDO typically brings
technical and business needs, CCO typically represents customer facing needs, and GMs
bring requirements that are emerging within their tribe.
We have governance forum who is basically continuously working on this direction.
[...] its basically our chief digital officer, chief customer officer. But its not like they
are the only one in this forum. They work with GMs as well to form themes. [...] CCO
represents customer needs and CDO represents technical and business needs.
[AKL P3]
6.3.3.2 Decision-making factors
Alignment with company’s overall strategy and, opportunity (i.e., customer opportunity,

market opportunity), are typically consider in order to make decision on strategic
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theme(s). Generally, the strategic themes which are holding the biggest opportunity, are
selected for further exploration.

we'll look at the size of the customer opportunity and the size of the market
opportunity. And then we'll rank those strategic areas. [AKL PI]

we [governance forum] look at various things, you know, alignment with company’s
overall strategy, customer opportunity. [AKL P3]
6.3.3.3 Decision-making events

The following are the decision-making events that are occurred at the portfolio level.

Strategic Portfolio sync-up: this event generally occurs on a quarterly basis where
portfolio management collaboratively decides and revises strategic themes.

weve historically reviewed them [themes] every -2 years but this varies depending
on the market. [AKL PI]

basically, themes are like business goals. [AKL P2]

Strategic themes we don’t revise frequently. But if needed we have strategic portfolio
sync-up every quarter where our leadership team revise them. [AKL P7]

Bigroom planning: This event also occurs on a quarterly basis, which is a one-day event,
but the scope of this event is broader than strategic portfolio sync-up. During this event,
strategic themes and the epics that are needed to accomplish strategic themes, are formally
decided by the Governance forum and communicated to the engineering teams for

implementation.

However, decisions on the priority of requirements are made ahead of the bigroom
planning event. The planning for the upcoming quarterly bigroom planning meeting,
typically starts in the fourth sprint of current release IR. This event typically yields shared

understanding of priority of requirements among product and engineering.

We have something called bigroom planning. So we just had that [bigroom planning]
recently because we've well, sort of going into a new financial year. [...] retail
strategy refresh so the executives for retail did that. [...] So it should be the whole
company, everyone can watch, but it's also recorded so you can if you'd miss that
timeslot, you can go and watch it afterwards [AKL P10]

Its [bigroom planning] more of a chance to get together and talk about dependencies
and share the plan we've already created. Yes, it's more about sharing the plan rather
than creating the plan. [...] Five or six hours and they do basically move around? It's
a bit of a social event as well. [AKL P3]

We do what's called bigroom planning. And that is 3 months of work, so we tend to
have a three month increments of work. [AKL P7]

126



Chapter 6: Analysis: AKL organization

Planning starts normally in the 4" or 5" sprint of the current release IR. [AKL P§]

Portfolio sync-up: This is typically organized on a fortnightly basis for check-ins that
generally provide visibility on the progress of requirements (i.e., epics), towards
achieving business objectives/strategic themes, revisit existing requirements, removing
impediments, scoring and ranking of new requirements, addressing dependencies and any
changes in the priorities of requirements.

every two weeks we refresh, new Epics come in- existing Epics might get rescored and

things move up and down. We have a little particular saying up 3 -- 10 you know and

you can see your backlog is alive thing; the squads will review this life backlog and

make sure that their future next work item reflecting the highest priority that they can
address. [AKL P3]

these guys [governance forum] meet every two weeks to see this prioritization; I mean
they talk about other things as well. So yeah, they look after the budget for the retail
tribe OK and And they're responsible for the outcomes that the retail tribe delivers
the value. [AKL Pl]

6.3.3.4 Collaborative technologies
At the portfolio level, CTs ADO (Daniels et al., 2015) are employed that provide
visibility across the entire portfolio and enable tracking the progress of which stage a
specific requirement is at (i.e., discovery/ready to develop/in development). The
integration feature of ADO with other CTs, such as Confluence enable traceability and
shared understanding of requirements is used across all the scaling agile levels.

ADO is our main tool through which we can track all epics status, feature status, user

stories status. Who is working on what [ ...] we have one more tool confluence. All the
analysis work like evidences we maintain through our confluence tool. [AKL P6]

Azure DevOps ADO to visualize work. Confluence for documentation and ADO is
linked with Confluence [AKL P3]

5o the teams use Azure DevOps (ADO). Just say it to set up the sprints and to set up
the I guess asks everyone just works off that. they also use confluence to documents
information. so, a combination of those then I guess yeah, you individually the
different people have their own tools like the developers and the designers have their
own tools, but those are I guess the workflow ones. AKL [P10]

6.3.4 Requirements artefacts

The following requirements artefacts are built at the portfolio level, that are specified via

CTs- ADO, Confluence, PowerPoint (Daniels et al., 2015).
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Theme (an electronic template configured via CTs- AD0): Theme is the main
requirement artefact that connects the portfolio with strategic territory, and which is built
at the portfolio level. Themes are generally defined in the form of a phrase, one or two
lines. Themes are generally stable and act as a boundary spanning requirement artefact

that have an influence on decision making at all the levels of requirements hierarchy.

An electronic template which is configured via CTs ADO, is followed to specify the
themes. However, CTs PowerPoints slides for themes (a sample of strategic theme is
shown in Table 6.2), are also maintained and are specifically used during decision-making

events like bigroom planning, for knowledge sharing.

Table 6.2

Sample of strategic theme from AKL organization

Strategic Theme Example'*

Theme: Retail digital transformation: Invest in technology and data to create consistent and
distinctive end to end experiences.

Every year typically around ten strategic areas are validated. However, one or two
strategic areas are selected for further exploration such as in concept refinement- generate

lots of ideas/epics for the selected strategic area.

it basically we have some strategic areas that we'd like to focus on. And so this is kind
of where the team that I'm embedded in at the moment kind of plays. We look at the
strategy and we go OK out of, these five big areas we'd like to work in. we would do
market research and customer research on those board areas. And then in that
strategic area, we might pick one or two that we think has got the biggest opportunity
and then We'll explore that a bit more, [...] We might be validating 10 ideas a year
and maybe one or two of those will scale [AKL _P1]

So we have this idea of strategic territory. We have themes within this strategic
territory and then we have concepts. So that's kind of it's sort of connects what the
thing you might do is a project or a change back to is it within the right sort of strategic
filtering of your business. [AKL P3]

weve historically reviewed them [themes] every 1-2 years but this varies depending
on the market. [AKL PI1]

there is a template that we follow for themes. [...] it’s in ADO. [AKL P8]

14 This example is taken as a snapshot from the PowerPoint slides that were used for knowledge sharing
decision-making event (bigroom planning).

128



Chapter 6: Analysis: AKL organization
Portfolio backlog (electronic artefact configured via CTs- ADO): Portfolio backlog is
another requirement artefact that contains a priority list of requirements (i.e., themes and
epics) built at the portfolio level. CTs - ADO is a formal place employed by the studied

case organization to build portfolio backlog.
we use the ado board as you know which is got the ranks list of epics on it. [AKL P8]

Confluence: CTs - confluence is employed to maintain documentation of requirements,

for detailed discussions and/or analysis on requirements such as recordings of discussion

with customers, that help in building the shared understanding of requirements. The

integration feature of CTs confluence with ADO provide traceability of requirements.
ADQO is our main tool through which we can track all epics status, feature status, user

stories status. Who is working on what [ ...] we have one more tool confluence. All the
analysis work like evidences we maintain through our confluence tool. [AKL P6]

Azure DevOps ADO to visualize work. Confluence for documentation and ADO is
linked with Confluence [AKL P3]

so the teams use Azure DevOps (ADO). Just say it to set up the sprints and to set up
the I guess asks everyone just works off that. they also use confluence to documents
information. so, a combination of those then I guess yeah, you individually the
different people have their own tools like the developers and the designers have their
own tools, but those are I guess the workflow ones. AKL [P10]

6.4 First Part of tribe level

Introduction: In the studied case organization, product is typically classified into tribes.
A tribe is a kind of technical product area area/domain, like the digital new services tribe,
where teams are generalizing specialist teams in a particular technical product

area/domain.

Role of tribe is twofold, in the first part of tribe, potential requirements (i.e., epics) are
defined and analysed, and submitted to the governance forum via GMs for formal sign-
off. GMs are act as a boundary spanner in terms of communicating the requirements
between the portfolio level and tribe level. GMs are the one who typically communicate
any change in the decided priorities if occurred on the behalf of governance forum and

vice versa.
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Figure 6.3 shows the mechanisms that are discussed at the first part of tribe level in
terms of decision-making on the priority of requirements that are structured via
employing the initial conceptual framework, as discussed in Chapter 4: Section 4.4.3, in

the studied case organization.

Figure 6.3

Snapshot of activities discussed at the first part of tribe level

Section 6.4.1.1: Internal sources of requirements
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r —_— { Requirements discovery and understanding Section 6.4.1.2: External sources of requirements
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Section 6.4.3
Requirements prioritization and negotiation Section 6.4.3.3:Decision-making events
Section 6.4.3.4: Decision-making techniques
Section 6.4.3.5:Collaborative technologies
Section 6.4.4
k — { Requirements artefact

6.4.1 Requirements discovery and understanding

An open innovation approach is employed by the case organization where potential
ideas/requirements are leveraged across the organizational boundary (Damian et al.,

2021). Following are the sources of requirements.

6.4.1.1 Internal sources of requirements

Typically, the senior PO, solution architect, tribe lead, senior UX/UI wherever needed,
generally work collaboratively to collate and/or wunderstand the potential
ideas/requirements that are posed on product(s). But senior PO is the dominant internal

source of ideas/requirements. In addition to this, potential requirements/ideas are collated
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from the other levels and/or teams, that include portfolio level, team level, sales and
marketing team, and support team.

Ideas come from various places like support team, marketing team, sales team,
developers, testers etc. but senior POs are the main sources. [AKL P4]

Multiple sources we have who brings ideas. like product owners, engineers, support
people. [AKL P2]

Practices to collate potential ideas/requirements from the internal sources:

Various practices are employed by the case organization to collate potential
ideas/requirements, as explained below. Participant AKL P1 reports that practices that

are used to collect ideas from internal stakeholders are least formal.

We don't. I've seen in other companies they have like a, you know, a web form or
something you can fill it. Yeah, yeah, here's my idea. We don't have that. [AKL P1]
Run hackathons: participants mentioned that occasionally, generally on a yearly basis,
hackathons are run, where generally the POs and engineers collaborate on potential

ideas/requirements.

So we run things like hackathons. [AKL PI1]

they arrange hackathons as well. They started doing it once in a year. [...] its POs
and engineers. [AKL P9]

Business strategy: it is mentioned by the participants that potential ideas/requirements

that are posed on the product, are generated from the business strategy as well.

We also look at high level strategy which says in general we want to be playing in
these areas in the future, right? So that high level strategy gives us some ideas about
really weird stuff, but it also helps us to direct our ideas. [AKL P1]

Part of it is where company strategy wants to go as well. [AKL P2]

Champions across the organization: Participants mentioned that delivery teams generally
have champions who collate and represent their delivery team’ members ideas. For

example, delivery teams’ ideas are communicated via their POs.

You know they [team] came up with an idea and so we feed it basically up the food
chain so we talk to product owners in the room and we talked to our senior manager
who then talk to the people that the other sort of general managers. [AKL P§]

we have kind of champions across our customer excellent centre who would then
feedback to PO and GMs. [AKL P4]
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6.4.1.2 External sources of requirements
As indicated in Section 6.3, market typically the competitors and customers, are the

external sources of potential ideas/requirements.

Practices to collate requirements/ideas from the external sources:

Market: The case organization typically does competitors’ analysis/market research to
track current market trends and/or capture ideas and/or understand the emerging needs of
potential customers.

We also do research from the point of view of people who want [our] customers. So
we looking at the market. [AKL P4]

So they look at the competitors’ product as well. [AKL P9]

Customers: Customers are the dominant source of potential ideas/requirements.
Collating the potential ideas/requirements from the customers is a continuous process.
Customers’ potential ideas/requirements are typically communicated via customer
services team, sales and marketing team, support team, UX team, and senior POs.

They [senior POs] go and test the waters a little bit so they come up with a bunch of

ideas and those things could be Electric vehicles, it can be solar charging and they

sort of go out and talk to customers and they figure out some idea about what
customers actually want. [AKL P2]

so we have For example, the call centre people are called up- they Record that
information. [AKL Pl1]

So if there is something that a customer sees and quite often that will come in
throughout our contact center, then those ideas will bubble their way up as well.
[AKL P5]

We have sales team, we have marketing team, support team who can also
communicate with customers to collect their ideas. [AKL P7]

The following are the practices to collate customers’ potential ideas/requirements:

Online survey: participants mentioned that an online survey both regular and ad-hoc

surveys are conducted to get customers’ feedback.

We had online surveys, we send both regular and ad-hoc surveys. [AKL P1]
Customer interviews. participants asserted that a single face-to-face interview may be
conducted to get customers’ feedback/ideas.

interviewing customers or talking with customers, or reviewing feedback or something
that we've said well, is the problem here or an opportunity. [AKL P3]
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we also do customer interviews. [AKL Pl1]

UX research: participants indicated that they have an UX group for user research. As part
of user research customer journey, mapping is conducted to identify customers’ pain

points and opportunities.

they do some user research on those ideas. [...] so it's more of our basically UX
designers who do the user research. [AKL P9]

we have a UX lead who's joined. So she's helping with customer journey mapping to

identify pain points and Opportunities. [AKL P6]
Customer panel: participants mentioned they have a panel of customers, around 10 to
15K customers, who have agreed to give feedback on the company’s product or the

potential new ideas.

We have a panel of customers who are, some of whom are [company’s] customers,
but some of whom are other companies’ customers. [AKL Pl1]

We go out and speak to our panel. We are lucky enough I think, we have a panel of
somewhere in the region of 10 to 15,000 of customers who have signed up and said
veas, we are happy to answer questions. So we talk to them. [AKL P4]

Feedback via website: Participant AKL_P1 mentioned that there is a feedback pop-up on

the company’s website through which customers can give their feedback on the services

that are provided by the organization.

we have feedback on our websites which pops up and says what do you think about
this service We do better. [AKL PI]

App store: The app store is another channel through which customers’ feedback is

collected.

we look at things like app stores, you know, get the feedback. [AKL P1]

6.4.1.3 Collaborative technologies
At the first part of tribe level, CTs ADO (Daniels et al., 2015) is a formal place to capture

potential requirements/ideas.

ADO is the tool that we use where all the potential ideas are formally placed.
[AKL P4]
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6.4.2 Requirements organization and classification

As discussed in 6.2.2, a five level requirements hierarchy model is adopted by the case

organization.
Theme(s) = Epic(s) = Feature(s) = User story(s) = Task(s)

In the studied case organization, potential requirements, like compliance work,
discretionary work, maintenance work, that requires significant effort and/or investment
of two-to-three months of work, are typically termed as epics. In the first part of tribe,
Epic(s) are defined and analysed, and submitted to the Governance forum for formal

signoff.

6.4.3 Requirements prioritization and negotiation

As mentioned above, initial decision making on the candidate requirements, or epics that
emerge from each of the tribes and/or contribute to theme(s) formation, is typically made
in the first part of tribe level. This initial decision-making goes through various stages as
shown in Figure 6.4 before submitting them to the Governance forum for formal decision
making. At each of the decision-making stages new potential requirements can emerge
that are initially pushed into Stage 1. In addition to this, the potential requirements can be
pushed back to the previous stage for further analysis if the provided decision-making
information is not sufficient.

That epic can be in a number of phases of its life cycle. it can be new. So that's an

idea that's very rough as being formed up. Then we have a rough and ready to score

or refined and ready to score. So we have this idea that actually before any work
actually happens or is actually scored to commence, it needs to be refined. [AKL P3]

we have several states that the epics go through. [AKL Pl]

Figure 6.4

Epic decision-making stages

Stage 1: @ Stage 2: @ Stage 3: @ Stage 4:
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Stage 1: All the potential requirements that are collated via requirements discovery

practices (described in Section 6.4.1) are typically at a brand-new state during Stage 1.
They'll [epics] go basically from a brand-new epic. [AKL Pl]

Stage 2: Rough and Ready to Score: The potential ideas/requirements are evaluated at
the high level, typically against organizational strategy, the business goals and/or themes.
During the rough and ready to score state, the potential idea/requirement(s) generally has
low confidence and has +/- 50% to 100% margin of error associated with it. As an
outcome of this stage, either the candidate requirement(s) will be discarded or will be
moved into Stage 3 for further evaluation. However, a priority list of requirements will
not be produced in the Stage 2 but the candidate requirements that are valuable for the
organization, will be filtered out typically based on their alignment with the
organizational strategy and themes.

then they'll go through basic or rough scoring. Some rough sizing from the teams

really high level and you know it might take them half an hour or may be one hour to

do that. Yep, there'll be some rough business case kind of benefits assigned to it. So
the margin of error on the rough one, maybe a 50 to 100% yeah right. [AKL Pl]

the rough and ready to score state its like evaluate them [epics] at high level. atleast

they [epics] should have alignment with one or two strategic themes to reach to next

level. [AKL P5]
Stage 3: Refined and ready to score: Candidate requirements that are filtered as a result
of Stage 2, are refined and then detailed information is produced for decision-making.
During the refined and ready to score state, the candidate ideas/requirements generally
have high confidence and have +/- 20% margin of error associated with it. Priority score
of potential ideas/requirements is evaluated by using whole set of decision-making
factors, such as strategic fit, and NPV which are described in Section 6.4.3.1. This is an

automated matrix configured via CTs- ADO.
margin of error on the refined state is maybe 20%. [AKL _P1]

Its [score calculation of epic] in ADO, this whole calculation done automatically by
that tool [ADO]. [AKL P4]

During this Stage 3, a formal name is assigned to the candidate requirement(s), either
simply labelled as implementation epic, which means it is ready for implementation, or

discovery epic, which means that further evaluation is required to make a decision.
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As an outcome of Stage 3, either the candidate epic(s) will be discarded, or the candidate
epic(s) will be accepted. In the latter case, either the accepted epic(s) will stay in the
backlog till the priority is raised or the accepted candidate epic(s) will be moved into
Stage 4 for formal signoff from the Governance forum, either as a discovery epic or
implementation epic.

We come up with priority score of ideas in the refined and ready state. [...] As I
mentioned we look for NPV, strategic fit to rank ideas. [AKL P8]

And part of that [workitems]could just be discovery. Alright, so you could just have
any Epic to do discovery because you just want to work. Is there any value in actually
doing this piece so even there is from the criteria we workout? Yes is value to this and
it's high priority and it prioritized. Or it could be that we need to piece of discovery
to see actually what value we're going to get from us, 'cause we're not sure on the
value on this yet. if after we've done a piece of discovery work, we find the piece of
work is no value being, there's no point carrying on any further work on that piece of
work. [AKL P7]

Discovery phase (Discovery epic): Discovery phase is a recently adopted approach to get
an in-depth understanding of a candidate epic(s) and involves evaluating all the possible

risks that might be associated with a potential epic(s).

The participants asserted that the discovery phase is an optional phase, and not all the
candidate epics require a discovery phase. The discovery phase is required for the epics
labelled as 'discovery' (e.g., test the pricing plan with real customers) when there are a lot

of uncertainties that require the delivery teams’ capacity for evaluation.

As an outcome of discovery phase, either the candidate epic will be discarded or accepted.
In the latter case, either candidate feature will stay in the backlog till the time priority is

raised or, if accepted, move into Stage 4 for formal signoff from the Governance forum.

If it’s a brand new idea, you need to prove this out before we go through the formal
process of giving it some money and that would be how do you plan to do that
generally the discovery phase, so that DOR would be new idea, go away, test it with
customers or test it with some product development teams or make some prototypes
or whatever it is depending on which team it is land with and then tell us whether or
not this is a good idea. [AKL P4]

And part of that [potential requirements]could just be discovery. Alright, so you could
just have any Epic to do discovery because you just want to work. Is there any value
in actually doing this piece so even there is from the criteria we workout? Yes is value
to this and it's high priority and it prioritized. Or it could be that we need to piece of
discovery to see actually what value we're going to get from us, 'cause we're not sure
on the value on this yet. if after we've done a piece of discovery work, we find the piece
of work is no value being, there's no point carrying on any further work on that piece
of work. [AKL P7]
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if'its an idea that currently fits in with some of the development model we have got,
say it’s a change to plans or change to offer etc. that would probably skip a discovery
phase because we know that its got a business legs. [AKL P4]
Stage 4: Scored and ranked stage: this is the stage where an epic is handed over to the
governance forum for decision making. Epics that are coming from all the tribes (e.g.,
digital tribe), are formally ranked and scored at the portfolio level by the Governance
forum. The governance forum may adjust the score of an epic wherever it is required and
check the exceptions. But the recommendation for priority on an epic ultimately comes

from the delivery teams.

Bigroom planning and portfolio sync call (as discussed in Section 6.3 ) are the decision-
making events where the governance forum formally decides the priority on
requirements, across the function of business.

so, we have the we have a common backlog [portfolio backlog] across the whole retail
and those epics are all ranked. [AKL Pl1]

So if it makes sense through number one and three together, which is ahead of #2,
they [squad] can propose that and we would agree first and then we feed that back to
the Governance forum. [AKL P3

it's not just, you know, sort of dictatorial. And it will be . all the GM from the various
functions that work within this bit of [...] and the CCO again to arbitrate if any
arbitration is needed. [AKL P4]

6.4.3.1 Decision-making factors

The following are the factors that are considered for evaluating the priority score of

requirements that are posed on product(s):

Strategic fit: strategic fit defines the alignment of potential idea/requirements with
business strategy or strategic themes. Each of the potential idea/requirements is evaluated
against strategic themes that yields a strategic score of the potential idea. A numerical
scale one to five is employed by the studied case organization to evaluate the strategic fit
of the candidate ideas/requirements, where strategic score one indicates minimal impact

on the strategic theme and the strategic score five indicates high impact.
ifthere's an idea [..] customers might love it. It's not our strategy. We don't do it 'cause
you know, so it doesn't matter. Just because a customer likes, it doesn't mean it's the
right thing to do, so we've obviously got strategic filters up here when it gets down to

concept, which is kind of like an idea. [...] we have basically this we call an epic.
[AKL P3]

We score at one to five against the extent to which a support strategy. [AKL P3]
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we also look at strategic fit. So whether or not it how closely it aligns to our strategic
goals. [AKL P5]

so within each of those ones [themes] will be kind of weighting associated with each

of those ones, So what happen is, you end up getting a strategic score by adding that.

[AKL P4]
Net present value (NPV): NPV defines the commercial value of the potential
idea/requirements. Cost like number of sprints, delivery teams required, any third party,
hardware and benefits such as incremental adds up to five years, reduced cost to serve,
reduced churn, are evaluated in order to allocate the NPV score of the potential

idea/requirements.

They have a ranking system and so we work on a net return essentially or NPV over

five years, so it's number is created around in NPV and the particularly NPV we're
using at this point at the moment is time, so it's whether or not the return will be paid
off within under a year or up to five years. [AKL P5]

NPV, five years divided by the number of sprints. So that’s the commercial. [AKL P3]

6.4.3.2 Decision-making team

The decision-making team, which is a cross-functional team, makes the initial decision
on the potential epics. Decision-making team typically consists of senior PO (who brings
business perspectives), senior UX/UI (who brings the customers voice) wherever needed,
solution architect (who brings solution perspectives), and tribe lead (who brings resource
perspectives) works collaboratively to make initial decisions on the potential epics.

At the tribe level, senior product owners, tribe lead, solution architect and senior
UX/UI member evaluate the ideas. [AKL P2]

It’s a collaborative process. Senior product owner who presents business stuffs,

solution architect represent architectural stuffs, squads requirement represented by

tribe lead, and there is senior member of UX/UI who also works with them. UX/UI

represent customers’ need. [AKL P6]
6.4.3.3 Decision-making events
The decision-making team generally meet fortnightly to plan current epics, future items,
and take ideas through discovery. A weekly sync up call is also set up for check-ins such
as epic progress, any blockers, change in decided priority, dependencies. However, ad-
hoc discussion can also happen wherever needed. These decision-making events are
attended by the GMs as well wherever needed, to communicate any change in the decided

priority on the behalf of Governance forum, discussion on potential epics with GMs to

get their feedback.
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At the tribe level, they meet fortnightly. But weekly for check-ins. Sometime its ad-hoc
but that happens rarely.

the business case or the benefits case is again a collaborative work. They senior POs

work with their general manager. [AKL P3]
6.4.3.4 Decision-making techniques
Determine relative priority: The priority score of epics can be adjusted, especially when
more than one epic holds the same priority score and/or has the same importance. In such-
cases, often the benefits of one over another are compared. The epic that returns best
value in the shortest time frame, gets a higher weighting. The customer impact is looked
at, the category of epic also (e.g., compliance/regulatory, essential maintenance always
gets higher priority than other categories).

In such cases [competing priority], the key is deciding which one of those is going to
return the best value in the shortest time. [AKL PI]

We also tend to use operate under a WSJF, so if you have a multiple things that have
the same priority order, we then look from T-shirt sizing point of view, which we have
hopefully done at the epic level or a feature that runs up to epic of finding things are
of equal value, but which one gets delivered first/ well if one takes 3 months, one takes

9 months then we go for the shortest first to see value being driven more quickly.
[AKL P4]

we look at whether or not the work is required from a regulatory or government

enforced. and of course those needs are prioritized higher than something that is most

strategic fit and NPV. [AKL P5]
Perform additional research if needed: Participants indicated that sometimes reaching
an agreement on the priority of requirements is difficult. In such cases, often additional
research is performed to collect all the required information to convince decision makers.
Further the participants asserted that the CCO and CDO take an ultimate decision if any

arbitration is required.

So we advised to do further research if the decision makers are not satisfied.
[AKL P10]

If there is conflict then CCO and CDO actually makes final decision. [AKL P9]

6.4.3.5 Collaborative technologies

At the first part of tribe level, CTs ADO (Daniels et al., 2015) is employed that provide
visibility across entire portfolio and enable tracking the progress of which stage a specific
requirement is at (i.e., discovery/ready to develop/in development). The integration
feature of ADO with other CTs such as Confluence, enable traceability and shared

understanding of requirements across all the scaling agile levels.
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ADQO is our main tool through which we can track all epics status, feature status, user
stories status. Who is working on what [ ...] we have one more tool confluence. All the
analysis work like evidences we maintain through our confluence tool. [AKL P6]

Azure DevOps ADO to visualize work. Confluence for documentation and ADO is
linked with Confluence [AKL P3]

5o the teams use Azure DevOps (ADO). Just say it to set up the sprints and to set up
the I guess asks everyone just works off that. they also use confluence to documents
information. so, a combination of those then I guess yeah, you individually the
different people have their own tools like the developers and the designers have their
own tools, but those are I guess the workflow ones. AKL [P10]

6.4.4 Requirements artefacts

Following requirements, artefacts are built in the first part of tribe level which are

specified via CTs- ADO, Confluence (Daniels et al., 2015).

Epic(s) (an electronic template configured via CTs- ADO): An epic(s) is a requirement
artefact which is defined to realize a theme and/or contribute to the formation of theme.
An epic is a large development initiative that can take longer than one release IR (i.e.,

more than three months).

we have a template that we follow. And we have ADO to do that. [AKL P10]

Epic usually take multiple releases to implement. [AKL P7]

Business-case (an electronic template configured via CTs- ADO): A high-level rough
business-case is built to justify the potential epic(s), which is typically employed by the

governance forum during decision making.

A high-level rough business-case also called benefit framework consists of the following
information: business outcome hypothesis, in scope, out of scope, time to deliver,
stakeholders, teams and skills required, effort, benefits, costs, including all dependent
squad's costs and hardware. Also net profit value and payback, quality requirements
performance, security, usability are considered.

business case, which is as I was saying this is more to do with the financial benefits,
so the benefits, NPV as well as the costs. [AKL _P6]

so when you write a business case or benefit case, you write the epic it at the same
time and the two of them joined together and goes into the Governance forum.
[AKL P2]

So at that point, connecting at high level business case like what's the strategic value,
what's the benefits, what'’s the cost? What's the NPV score. [AKL P$§]
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Alongside that there would be light financials, so that would be a idea of you know if

we re to scale this up roughly what would be the cost for teams perspectives and what

would we except aa an ROI back from this. but that like touch points,, its not a full

business case, its what we refer to as a benefit framework. [AKL P4]
Confluence: CTs- confluence is employed to maintain documentation of requirements,
for detailed discussions and/or analysis on requirements such as recordings of discussion
with customers, that help in building the shared understanding of requirements. The
integration feature of confluence with ADO provides traceability of requirements.

ADQO is our main tool through which we can track all epics status, feature status, user

stories status. Who is working on what [ ...] we have one more tool confluence. All the
analysis work like evidences we maintain through our confluence tool. [AKL P6]

Azure DevOps ADO to visualize work. Confluence for documentation and ADO is
linked with Confluence [AKL P3]

6.5 Second part of tribe level

Introduction: In the second part of tribe level, a priority list of epics that reside in the
portfolio backlog serves as an input for each of the tribes. Epics that are formally signed
off by the governance forum for implementation are allocated to each of the tribes, based
on their relevance to the tribe during bigroom planning event. The number of epics that

are allocated to each of the tribes may vary.

Each epic generally requires more than one engineering teams for implementation. For
each epic there is a dedicated sponsoring PO, generally played by a senior PO, who
generally acts as a boundary spanner responsible for providing all the relevant
information. This includes requirements clarity, defined scope, for the delivery teams to
implement. A sponsoring PO often occupies the role of a PO in one or more delivery
teams who are involved in a particular epic implementation, For example, Epic A requires
three teams for implementation, and in such a case, a sponsoring PO can be a product
owner for any of the teams. Generally, a one-to-one relationship between the PO and
delivery team is maintained. However, one PO can manage more than one delivery team,
if required.

what actually happens is the senior product owners will sponsor an epic to that group
[Governance forum]. [AKL P1]

1 think it [epic] need more than one team. On and average can go upto 5 teams.
[AKL PI]

Each team have one PO but sometime one PO manage 2 teams. [AKL Pl]
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Figure 6.5 shows the mechanisms that are discussed at the second part of tribe level in
terms of decision-making on the priority of requirements that are structured via
employing the initial conceptual framework, as discussed in Chapter 4: Section 4.4.3, in

the studied case organization.

Figure 6.5

Snapshot of activities discussed at the second part of tribe level
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Section 6.5.3.5:Collaborative technologies
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6.5.1 Requirements discovery and understanding

In the second part of tribe level, an epic description that is typically documented in the
form of a business-case is generally consumed by the decision-making team to discover
and/or understand potential requirements that can be posed, to implement a particular

epic.
Business-case is the artefact that we use to explore a particular epic. [AKL P5]

6.5.2 Requirements classification and organization

As discussed in 6.2.2, the five levels of requirements hierarchy model, is adopted by the

case organization.
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Theme(s) = Epic(s) = Feature(s) - User story(s) = Task(s)

In the second part of tribe level, an epic is broken down into feature(s). A feature is
something that provides value to the customers and business. A feature generally takes
one sprint (i.e., two weeks), and typically is implemented by a single delivery team.
Participants indicated that at present, the number of features that belong to a particular
epic varies from epic to epic. However, Participant AKL P1 asserted that they are on
progress to clarify Epic sizes to make them more similar sizes.

Feature is like a one sprint of work. [number of features per epic] This varies a lot —

from 5 to 50. We're currently trying to clarify Epic sizes to make them more similar
sizes. [AKL Pl1]

We try and get a feature to be owned by one team. [AKL P8§]
6.5.3 Requirements prioritization and negotiation

6.5.3.1 Decision-making team

Teams’ triad, a cross-functional team that typically consists of POs who provide business
perspectives, SMs providing resource perspectives, technical BAs providing technical
perspectives and they work collaboratively in order to breakdown an epic(s) into features
and set their priorities.

So our BAs, POs, scrum masters they are the one who breakdown them [epic] into
features. [AKL P6]

POs with support from BAs, and scrum masters. [AKL P4]

6.5.3.2 Decision-making event

At the beginning of the development of a new epic, a discussion is held with the teams’
triad, who are involved in a particular epic implementation for decision making on the
requirements. For example, Epic A requires four teams, in that case all four teams’ triad
will be involved in decision making on the requirements. During decision making, each
teams’ triad provides their perspectives and collectively make decisions on the
requirements or features. As an outcome of this event, a product backlog that contains a
priority list of features (Schwaber, 2004) is created, where a particular section of product
backlog is reserved for each of delivery teams. That section will act as a team backlog
for a particular team and is allocated to each of the teams who are involved in a particular

epic implementation.

So our BAs, POs, scrum masters they are the one who breakdown them [epic] into
features. [AKL P6]
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POs with support from BAs, and scrum masters. [AKL P4]

So all squads’ triad meet fortnightly. They have a quick weekly catchup as well. But
sometime they have ad-hoc call as well. [AKL P9]

We have a product backlog that contains a list of features. for each squad, they have
their own portion in the product backlog. [AKL P7]

When a new epic is picked up, we all [teams’ triad] comes together and decompose

that epic into features. [AKL P3]
The Teams’ triad meeting (i.e., team of team meeting) is generally held fortnightly where
requirements or features- progress, issues, blockers, dependencies with other teams, any

change in priority, are discussed. However, they have weekly check-ins as well.

6.5.3.3 Decision-making factors
Business value is the main decision-making factor which is typically evaluated via tacit

knowledge on the priority of features.

features again are typically prioritized based on their business values. [AKL P5]

we don’t have scoring system for features. [AKL Pl]

6.5.3.4 Decision-making techniques

e Priority on features is typically driven by epic and strategic priority

e Relative priority is considered

e Team capacity and ability is considered

e Dependencies among features (e.g., functional dependencies) are considered
there's no real set criteria. it depends. One of my squads set the priority of features
based on customer research. So they, Got a whole bunch of features and they asked
customers you know, like what is? What would you put things you prefer to say so
they ranked the features based on customer preference. But then the other thing that
had to come into it is things like. Uhm, OK. In order to build this thing this. This is
the number one thing the customer wants in order to be able to build that we might

actually have to do some work on a different feature first. So then there's a bit of give
and take. [AKL P8§]

As I said for features, we don’t use any scoring system. Its normally driven by epic

priority and strategic themes. [...] we look for team capacity and ability while

deciding features’ priority. [AKL PI]
6.5.3.5 Collaborative technologies
At the second part of tribe level, CTs ADO (Daniels et al., 2015) are employed that
provide visibility across the entire portfolio and enable tracking the progress of which

stage a specific requirement is in. This is whether it's in discovery/ready to develop/in
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development stage. The integration feature of ADO with other CTs such as Confluence,
enable traceability and shared understanding of requirements across all the scaling agile
levels.

ADQO is our main tool through which we can track all epics status, feature status, user

stories status. Who is working on what [ ...] we have one more tool confluence. All the
analysis work like evidences we maintain through our confluence tool. [AKL P6]

Azure DevOps ADO to visualize work. Confluence for documentation and ADO is
linked with Confluence [AKL P3]

so the teams use Azure DevOps (ADO). Just say it to set up the sprints and to set up
the I guess asks everyone just works off that. they also use confluence to documents
information. so, a combination of those then I guess yeah, you individually the
different people have their own tools like the developers and the designers have their
own tools, but those are I guess the workflow ones. AKL [P10]

6.5.4 Requirements artefacts

The following requirements artefacts are built in the second part of tribe level which are

specified via CTs- ADO, Confluence (Daniels et al., 2015).

Feature(s) (an electronic template configured via CTs- ADO): A feature generally
takes one sprint (i.e., two weeks), and typically is implemented by a single delivery team.
Feature is like a one sprint of work. [number of features per epic] This varies a lot —

from 5 to 50. We're currently trying to clarify Epic sizes to make them more similar
sizes. [AKL Pl]

We try and get a feature to be owned by one team. [AKL P8§]

Product backlog (electronic artefact configured via CTs- ADO0): product backlog is a
requirements artefact which is built in the second part of tribe level that contains priority
list requirements for the teams who will be involved in epic(s) implementation.

We have a product backlog that contains a list of features. for each squad, they have

their own portion in the product backlog. [AKL P7]
Confluence: CTs- confluence is employed to maintain documentation of requirements
(e.g., for detailed discussions and/or analysis on requirements such as recordings of
discussion with customers), that help in building the shared understanding of
requirements. The integration feature of confluence with ADO provides traceability of
requirements.

ADQO is our main tool through which we can track all epics status, feature status, user

stories status. Who is working on what [ ...] we have one more tool confluence. All the
analysis work like evidences we maintain through our confluence tool. [AKL P6]
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Azure DevOps ADO to visualize work. Confluence for documentation and ADO is
linked with Confluence [AKL P3]

6.6 Team level

Introduction: Method adopted: at the team level, the Scrum method is adopted by the
delivery teams for implementing the requirements, e.g., the user story (Schwaber, 2004).
Delivery teams typically follow two weeks sprint to implement requirements and to get
some valuable feedback from the stakeholders at the end of sprint.

we tend to have a three month increments of work but is broken down into two-week
sprints. [AKL P7]

scrum method that we follow for implementation. [AKL P9]

Team structure: a delivery team is cross-functional that generally has 12-13 members.
Each of the delivery team typically has one PO, one BA, one SM, two testers, three UX
designers, four to five developers. Teams are self-organized. They are encouraged to

adapt practices that work best for them.
I have two teams including me is 25, so about 12 each. [AKL P2]

[ think one I work with is 10 at the moment otherwise 12 to 13. [AKL Pl1]

Figure 6.6 shows the mechanisms that are discussed at the team level in terms of decision-
making on the priority of requirements that are structured via employing the initial
conceptual framework, as discussed in Chapter 4: Section 4.4.3, in the studied case

organization.
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Figure 6.6

Snapshot of activities discussed at the team level

Section 6.3.1.1: Internal sources of requirements

Section 6.3.1.2: External sources of requirements

Section 6.6.1
(- e { Requirements discovery and understanding
Section 6.6.2
Requirements organization and classification
Section 6.6: Team Level
—
Section 6.6.3
Requirements prioritization and negotiation
Section 6.6.4

Section 6.3.1.3: Collaborative technologies

k —_— { Requirements artefact

6.6.1 Requirements discovery and understanding

Section 6.6.3.1:Decision-making team

Section 6,0.3.2:Decision-making events

Section 6.6.3.3: Decision-making factors

Section 6.6.3.4: Decision-making techniques

Section 6.6.3.5:Collaborative technologies

The business case and feature description are the two main guiding requirements artefacts

acting as boundary spanning artefacts, that are shared with delivery teams in order to

explore a particular feature.

Business-case that contains epic details and another artefact that they shared with us
is feature. These are the two artefacts that we use to understand implementation

requirements. [AKL P§]

6.6.1.1 Internal sources of requirements

At the team level, engineering team(s) that include PO, BA, SM, developers, and testers,

are generally the internal sources of potential requirements.

Ideas comes from various places but within the team I would say its PO, BA, scrum

master, engineers. [AKL P2]
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Practices to collate and understand the requirements at the team level (internal

sources)

Feature kick-off: At the beginning of the development of a new feature, a feature kick-
off is typically held in two sessions. First session, which is typically a team triad, that is
PO, BA, SM session, generally takes two hours. During this event, PO with support from
BA and SM break down a feature(s) into user stories where PO brings business needs,
BA acts as a representative of the development team and generally provides technical

implementation guidance, SM is the person who facilitates the feature kick-off event.

The input from other members, developers, testers, of the team, is also received in order
to breakdown a feature into user stories. The BA often organizes a separate meeting,
typically a 30-minute session, with developers and testers to get their input in feature

decomposition.

feature kick off is basically where we [triad] come together and discuss what we have

to do to achieve that feature. We breakdown that feature into user stories. Feature
breakdown is actually a collaborative process. team members also give input into that
but PO, BA, SM are the primary decision makers. [AKL P9]

so within that [team] the product owner has the authority to sequence and optimize
[user stories]. Yeah, so it's really down to the product owner and support from the
Scrum master. BA helps with that, so the scrum master, the product owner look at the
velocity and go. What's the best way to break this down, refine it and deliver the piece
of work. [AKL P3]

. So then the team gets to ask questions and get it, you know a shared understanding
of the what that is. What that, that whole feature is. so in that session will also get
them to post a note like what they think. You know some of the things that they need
to do, in order to achieve that feature. [...] then they'll get the Devs and the testers in
a room which is another 30mins session and they'll sit down, and they'll say. This is
what I think should be a story. what you guys think like that type of conversation
[AKL P8]

6.6.1.2 External sources of requirements
The case study data revealed that senior POs, UX/UI team, support team, sales and
marketing team generally collate potential ideas/requirements from the external sources;
especially customers. However, for the engineering team typically the PO can also collate
potential ideas/requirements from those same sources.

They [senior POs] go and test the waters a little bit so they come up with a bunch of

ideas and those things could be Electric vehicles, it can be solar charging and they

sort of go out and talk to customers and they figure out some idea about what
customers actually want. [AKL P2]

so we have For example, the call centre people are called up- they Record that
information. [AKL PI]
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So if there is something that a customer sees and quite often that will come in
throughout our contact centre, then those ideas will bubble their way up as well.
[AKL P5]

We have sales team, we have marketing team, support team who can also
communicate with customers to collect their ideas. [AKL P7]

If needed, POs can also collate ideas from customers. [AKL P6]

6.6.1.3 Collaborative technologies
Collaborative technologies (CTs)- ADO (Daniels et al., 2015) is a formal place to capture
potential requirements that emerge at the portfolio level.

ADO is the tool that we use where all the potential ideas are formally placed.
[AKL P4]

6.6.2 Requirements classification and organization

As discussed in Section 6.2.2, a five level of requirements hierarchy model is used by the

case organization.
Theme(s) = Epic(s) = Feature(s) = User story(s) > Task(s)

At the team level, a feature(s) is broken down into user stories, which is further

breakdown into task(s), wherever needed.

Smaller impact requirements, such as requirements that require one or two weeks of work,
are usually resolved at the team level. Typically, the requirements such as user stories,
defect correction work, technical debt work do not require a lot of ceremony, or portfolio
level decision-making. These requirements types, typically demand small amounts of
effort, one or two days of work, and are generally sorted at the team level.

So anything, that looks like one or two plus months of work we have to put in a mini

business case. And then it will go through the formal process. [...] something as small

as little, or basically I'll just fix that and no one will see it. [...] something small

enough that like I said [tech-debt work, enhancement work], it was one week or less,
work will just do it and get that prioritized the next Sprint also. [AKL P2]
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6.6.3 Requirements prioritization and negotiation

6.6.3.1 Decision-making team
Team triad (PO, BA, SM), UX/UI wherever needed, works collaboratively to make
decisions on the priority of requirements (e.g., user story, defect correction work, and
technical debt work).

the product owner has the authority to sequence and optimize [user stories]. Yeah, so

it's really down to the product owner and support from the Scrum master. BA helps

with that, so the scrum master, the product owner look at the velocity and go. What's
the best way to break this down, refine it and deliver the piece of work. [AKL P3]

its PO responsibility but he works with their counterparts BA, scrum master. So they

work together and sometime UX/UI input is also required. [AKL P7]
6.6.3.2 Decision-making events:
Feature kick-off (discussed in Section 6.6.1), backlog refinement meeting, sprint planning
meeting are the key decision-making events that are employed at the team level to make

decision on the priority of requirements.

Backlog refinement meeting: Each team has their own backlog that contains a priority
list of requirements. Typical requirements include strategic work, typically in the form of
user story, technical debt work, defect correction work, spikes, and slipping stories; which

is left over work from the previous sprint.

During the development of a feature, each team has an on-going backlog refinement
owned by the PO of the team with the support from SM and BA, where requirements are
refined. The goal is to set at least two sprints of work which should always be ready in
their team backlog. Backlog refinement is typically held on a weekly basis and takes
approximate one hour.

We have team backlog that contains work items like user stories, tech-debt work, left

over work from the previous sprint etc. etc. we have refinement meeting. Actually, we

have various refinement meeting that happens at the different-different level. Like

refinement at the tribe level, refinement at the team level. [..] at the team level we do
this on weekly basis. [AKL PIl]

At the team level, we have weekly refinement meeting to set priorities for next sprint.

[...] At least 2 sprints of work always ready in our backlog. [AKL_P10]
Sprint planning: Sprint planning is typically held on a fortnightly basis where capacity
planning is done, and engineers split their user stories into concrete development tasks
wherever needed, that have to be implemented in the next sprint. The whole team is
typically involved in sprint planning.
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user stories again prioritized by the product owner and they brought into the sprint
by Sprint Planning. [...] [sprint planning] Fortnightly or whatever the duration of the
sprint is. [AKL P5]

there [sprint planning] we break user story into tasks. We do capacity planning as
well there for the upcoming sprint [AKL _P9]
6.6.3.3 Decision-making factors
Participant AKL P1 and AKL PS5 asserted that BV is not typically evaluated in order to
decide the priority of requirements or user stories, at the team level.
we don't breakdown value into a user story level. [....] we don't typically understand
that the value it really comes down to at a user story level. It's about how the
technology is best built. So we might actually look at what's feasible to build 1st and
then go down from there and workout. It comes down to efficiency at that point and

what is the most efficient way to build that the application with the technology to
support that feature. [AKL P5]

we don’t have a scoring system at the user story level. [AKL Pl]

6.6.3.4 Decision-making techniques
The following are the techniques employed to make decisions on the priority of

requirements at the team level

e relative priority is considered

e team capacity and ability are considered

e dependencies among features (specifically technical dependencies) are considered
how we do this priority- where it doesn 't just reflect the kind of the need of the business

but reflects the ability of the team to deliver that as well. That should have 50-50
command and control versus ability to do that. [AKL P4]

BA helps with that, so the scrum master, the product owner look at the velocity.
[AKL P3]

we don't breakdown value into a user story level. [....] we don't typically understand
that the value it really comes down to at a user story level. It's about how the
technology is best built. So we might actually look at what's feasible to build st and
then go down from there and workout. It comes down to efficiency at that point and
what is the most efficient way to build that the application with the technology to
support that feature. [AKL P5]

We use relative story point technique. [AKL P9]

6.6.3.5 Collaborative technologies
At the team level, CTs ADO (Daniels et al., 2015) is employed that provide visibility
across the entire portfolio and enable tracking the progress of which stage a specific

requirement is at. (i.e., It may be discovery/ready to develop/ or in development). The
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integration feature of ADO with other CTs such as Confluence, enable traceability and
shared understanding of requirements across all the scaling agile levels.

ADQO is our main tool through which we can track all epics status, feature status, user

stories status. Who is working on what [...] we have one more tool confluence. All the
analysis work like evidences we maintain through our confluence tool. [AKL P6]

Azure DevOps ADO to visualize work. Confluence for documentation and ADO is
linked with Confluence [AKL P3]

so the teams use Azure DevOps (ADO). Just say it to set up the sprints and to set up
the I guess asks everyone just works off that. they also use confluence to documents
information. so, a combination of those then I guess yeah, you individually the
different people have their own tools like the developers and the designers have their
own tools, but those are I guess the workflow ones. AKL _[P10]

6.6.4 Requirements artefacts

The following requirement artefacts are built in at the team level that are specified via

collaborative technologies- Jira, Confluence (Daniels et al., 2015).
User story(s), task(s), spike(s) (electronic template configured via Jira):

User story(s) is the quickest sort of element deliverable that can be implemented within a

two-week sprint and by an individual engineer.

user stories is the result of feature decomposition. User story is like getting some
valuable feedback. It represents small amount of effort like can be implemented in by
an individual dev person. [AKL P§]

Task(s) that describe in technical terms what are required to be done in order to claim a

user story at the end of a two-week sprint.
Task represents what needs to be done to complete a user story. [AKL P8]

Another requirement is to deal with a spike(s), which is typically a technical investigation

that needs to happen in the current sprint to be successful in a future sprint.
We have spike as well in our backlog. Spike is like technical investigation. [AKL PS8]

Team backlog (configured via CTs- Jira): team backlog that contains a priority list of

requirements, is built at the team level.

We have team backlog that contains workitems like user stories, tech-debt work, left
over work from the previous sprint etc. etc. [AKL P1]
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Confluence: CTs- confluence is employed to maintain documentation of requirements
(e.g., for detailed discussions and/or analysis on requirements such as recordings of
discussion with customers), that helps in building the shared understanding of
requirements. The integration feature of confluence with ADO provides traceability of
requirements.
ADQO is our main tool through which we can track all epics status, feature status, user

stories status. Who is working on what [ ...] we have one more tool confluence. All the
analysis work like evidences we maintain through our confluence tool. [AKL P6]

Azure DevOps ADO to visualize work. Confluence for documentation and ADO is
linked with Confluence [AKL P3]

6.7 Incorporate distributed members of decision-making team

In the studied organization, members of a decision-making team make decisions on the
priority of requirements across scaling agile levels and are nationally distributed. This
Section describes the mode of communication at the scaling agile decision-making levels
and the CTs, that are employed to incorporate with the distributed members of decision-

making team.

6.7.1 Mode of communication at the portfolio level

At the portfolio level, bigroom planning is a formal decision-making event that is
organized on a Quarterly basis (i.e., Q1, Q2, Q3, Q4), where priorities on requirements
are formally decided and communicated to the delivery teams for the implementation. It
has emerged from the data that the whole decision-making team, the Governance forum,
is locally distributed. Decision makers are generally located at the head office (Auckland)
and Hamilton sites, although the majority of them are located at head office. The case
study data revealed that generally the company arranges travel via a shuttle service, for
the decision makers to attend the decision-making events. Quarterly bigroom planning is
done in-person, which has yielded outcomes that make is easier to reach consensus, better
understanding of requirements, and easier to collaborate during decision making.
Participants reported that the Governance forum generally meets four times a year,
where they generally meet in-person in an auditorium, either at the head office or
Hamilton site.

we have two office- one in Auckland and another one is in Hamilton. At least 2 of
GMs would be from Hamilton. [AKL P4]

some of them [Governance forum] would be distributed because there's some people
in Hamilton that would be involved in that [bigroom planning] meeting. [AKL P8]
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Face to Face- so in most cases the forums that happen where they do the prioritization
is done. So, we had ours last week I was there, and it was all of the different GMs. So,

they bring their new, you know, new epics, business-cases to get prioritized. So, it's
face to face. [AKL P6]

So, they'll either attend the meeting in person, or they will attend using Teams. We
are pretty active using technology to collaborate. But we try to bring all of them at
the same location specifically during refinement meeting [bigroom planning]. You
know in-person meeting have its own benefits. Like collaboration is easy, better
understanding etc etc. [AKL P5]

Some are actually from Hamilton and we have a shuttle every Tuesday, Wednesday,

Thursday, so they do not have to drive up. they jump onto the shuttle, comes over here.
[AKL P2]

6.7.2 Mode of communication at the tribe level

The case study data showed that delivery teams who are the part of a particular tribe either
at the same location or are distributed. However, in the majority of the cases, delivery
teams are at the same location. Decision making events, like the team of team meeting,
are generally organized via an in-person mode event.

Our majority of teams are at Auckland office. Like I am from digital new services
tribe, all our teams at Auckland office. [P1]

6.7.3 Mode of communication at the team level

It emerged from the data that delivery team members such as developers and testers, are
generally at the same location at the team level. Decision making events, are typically

held via face-to-face meetings.
Our all team members are at the same location. [AKL PS§]

We generally meet in-person. Although we have flexibility to work remotely, but when
we have refinement meeting. [AKL P2]
6.7.4 Current mode of communication across scaling agile levels (i.e., during the

time of data collection)

During the time of data collection for this study - March 2020, due to the COVID
situation, team members were working remotely. Therefore, decision makers typically
meet virtually via CTs, which are web conferencing tools discussed in Section 6.7.5. For
example, the decision-making event at the portfolio level during the time of data
collection, the bigroom planning event was completely virtual.

We prefer to meet in-person specially when we have bigroom planning meeting but

now because of COVID we all are working remotely. Technology helping us to work
remotely. [AKL P7]
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Now during COVID teams are working remotely. [AKL P5]

6.7.5 Collaborative technologies

Web conferencing tool: the studied case organization employed a web conferencing tool
such as MSTeams as their primary synchronous communication tool, to communicate
with cross-site members of decision-making team. The application sharing feature of
MSTeams as CTs, enable cross-site members of decision-making teams to allow

synchronous editing of requirements artefacts if needed, during decision-making event(s).

In addition to the formal synchronous communication, informal synchronous
communication included instant messaging, instant calling, team(s) specific channel to
communicate internally within the team, as well as asynchronous communication. These
encompass offline chat, tag to notify people, recordings of decision-making events that
are also organized via web conferencing tool, to communicate with distributed members
wherever needed.

If there were some people who dial-in and we use teams to do that but in most cases
the expectation is that people will do it face to face. [AKL P6]

We have teams that we use for meeting. Sometime we send messages as well via teams.
[AKL P10]

We have our internal channels as well. [AKL P3]

but it's [decision-making events] also recorded so you can if you'd miss that timeslot,
you can go and watch it afterwards [AKL P10]

We've got lots of lots of digital whiteboards which actually helps us with the meetings,

and we can share a white board and work together on that. Yep, sharing screens Wi-

Fiis good. Um so I think the technology enabled us to do that. [AKL P2]
Email: the studied case organization employed ‘email’ as CTs to communicate with
decision-making teams. According to the participants, email is a less frequently used
asynchronous communication mechanisms in the studied case organization.

We do communicate via email as well but you know instant messaging, tagging people
are the fastest way of getting response. [AKL P3]
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6.8 Challenges and potential strategies

This section describes the challenges that are faced by the studied case organization while

making decision on the priority of requirements.

6.8.1 Tension between product and engineering

It emerged from the data, that there is always a tension, which is generally a healthy
tension, between the product and engineering in terms of decision making, specifically
on the requirements that have smaller impact. These include tech-debt work and/or
internal improvement work. In the experience of participants, generally the decision
making on smaller impact requirements, requires a lot of negotiation, as value is not
clearly articulated in smaller impact requirements. On the other hand, bigger impact
requirements like discretionary work, transform work that provide direct value to the
customers and business, requires less negotiation due to their direct alignment with the
business strategy. One of the steps that is employed to ease this tension is classification
of requirements. There are five categories of requirements which are allocated, based on
their relevance to produce an efficient priority list of requirements for the delivery teams
for implementation.
There is also I think, a tension which is generally healthy tension, between what our

exec thinks we do in terms of building new products vs the stuffs that’s the keeps lights
on. [AKL P4]

So, the problem is often they [internal improvement work, tech-debt work] have -NPV.
That’s why its bit hard to prioritize them. but we have that categorization [5
categories of requirements[- that I talked you before that at some point helps in
managing them. [AKL P6]

We always wanting to transform and we always wanting to be progressive, but we
have to be mindful that if we don't keep on top of the basic foundations that will be
hammered anyway. [AKL P5]

this is where we talked about regulatory and compliance before. We also have another
category that is just for keeping the lights on. So we try and prioritize particular things
that we know will cause issues if we don't get to them. [AKL P5]

6.8.2 Accumulating technical debt

It emerged from the data, that tech-debt is accumulating. Participant AKL P5 asserted
that tech-debt work generally resides in the backlog until the time it hinders the delivery
team in their progressive work. The main reason to accumulate tech-debt work, is lack of
clearly articulated value associated with tech-debt work.

you know technical debt. We know that that if we don't do the technical debt while it

won't create value immediately, if will not doing it, it will hinder us later and [...] And
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quite often it's challenging to get the priority because it won't have a benefit equation
that stacks up, and it won't necessarily be for regulation, and so quite often it will just
sit there until it stops us from doing something that's progressive. [AKL P5]
Some of the strategies that are employed to manage this challenge, include categorization

of requirements, and allocating dedicated teams’ capacity (20% of teams’ capacity) to

handle tech-debt work.

we try to set 20% of time to be able to maintain. That's not necessarily feasible, it depends very much on

what's happening and what you know how much technical-debt we've acquired. [AKL P5]

but we have that categorization [5 categories of workitems]- that I talked you before that at some point

helps in managing them. [AKL P6]

6.8.3 Quality of requirements

Participant AKL P1 asserted that it is challenging to provide the right amount of
granularity for the team to work on. They often face a challenge in getting the quality of
the work and detail right for the teams. One of the steps that has started in this direction
is dedicated capacity (i.e., 10% to 20%) which is allocated for refinement to ensure the
right amount of detail is there for the teams to work on.

Trying to create a backlog that's we've got the right amount of detail on the right

point, yeah. Yeah our biggest challenges I think always been how do we get worked

for teams in the right state? a state is sufficiently good quality for the team to work

on. [...] We probably spend somewhere between 10 and 20% of our capacity as a

whole and looking back on just Refining and making sure the quality is there before
we actually start working on stuff. [AKL P1]

6.8.4 Bias during decision-making

It emerged from the data that a matrix/scoring system is employed in order to make
decisions on the priorities of requirements. However, decision making on the
requirements is not entirely based on objective data. Participants reported that an
organizational ‘command and control’ culture still exists in terms of decision making on
the priority of requirements. Priority decisions are generally biased by the perspectives of
senior people, the Governance forum. Participants asserted that potential requirements
that are proposed via the Governance forum, generally get more importance as compared
to the potential requirements that are proposed by lower-level people like the support
team. The following are some of snippets from the participants’ interviews, to support the
above findings.
There's always ideas that an exec team think are great ideas, but that we know are

difficult to implement and we know won't get the results that they think they do, but
they want it, and so therefore we will deliver it. And there's always ideas that we know
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in our hearts are the right thing to do and we know will have benefit- Will be not
financial benefit and that we just can't get prioritized. [AKL P5]

The other one I mentioned was is still a lot of command and control. We are slowly
teaching leadership about how to be more agile. [AKL P7]

or you would get GMs basically tapping a team on the shoulder and saying, hey you
know just to do this bit of work. That’s one of the first challenges. [AKL P4]

it's a long list [work items-epics] and there is, you know, even though we do, you
know, sort of a scoring there. It still subjective in terms of actually getting yours
prioritized. So for some areas, particularly the epics may be much lower down in
terms of the priority, so they might have to wait three to six months or more, you know,
because there are other Epic that are deemed to be more important. there are a
number of business cases that have come from our service area that are related to you
know customer support and they often really don't get prioritized very high so they
don't get funding. They don't get the support that potentially You know would be of
benefit to [..] in the customer. OK, so there's a lot of people I think who miss out.
[AKL P6]

depending where the idea came from, potentially like if it comes from some of our
executives, then it's a bit harder to just drop it. [AKL P§]

6.8.5 Difficult to measure business value

It emerged from the data, that value, i.e., NPV, plays a prominent role while making
decisions on the priority of requirements. However, Participant AKL P1 asserted it is
difficult to assess the concrete value of potential requirements.

how much money it's [idea/epic] gonna make versus a theoretical idea that in five

years’ time like makes you money. Yeah, it's really hard to compare those two. Yeah,

absolutely. And our prioritization system doesn't deal with that technical at the
moment. [AKL PI]

6.8.6 Dependencies across product

Participants asserted that at present (during data collection), the way the tribes are
structured, that they have a lot of dependencies across the functions of the business. A
team works on between two to five epics at a single time. This dependence often yields
conflicting priorities, tension between decision makers, such as tension between GMs in
order to get their work priority done, reprioritization, and delays in delivery. Therefore,
tribes need to be restructured and mechanisms through which all possible unknowns and
dependencies are identified, before starting the implementation of requirements.

because of our dependencies have very high dependencies on things. Each team might

be working on anywhere between two and five epics. [...] So sometimes the

dependencies means that team stops on a particular epic and waits for another

team.[....] So the structure of our tribes is a challenge for us. Because the way we're

structured residential tribe or Business tribe, Digital and new services. [...] most

products have to go through more than one of those tribes. So that's challenging. What
we would love to do is to restructure our tribe. AKL [P1]
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at the moment we work in, I guess fairly artificial constraint. So I work for resi, there
is business squad. There is a digital new services squad and the level of dependencies
between those; not to mention the kind of the fighting between GMs to get what they
want over another GM doesn’t make a great deal of sense in terms of that set-up, so
we’re looking to flex that set up to better reflect the value streams that we delivered
to. [AKL P4]

so there's some challenges, We Got quite far into one feature. We are doing 2 features
in parallel. We got quite far into the first one when we realize actually those two needs
to be merged. You couldn't actually do one feature without the other, so it didn't make
sense to keep them apart. So I suppose the challenges you know for that it's like, well,
we will have to rethink how we were doing that feature and slightly change the work
and then some information we didn't think we needed tool down here. We need it up
front, you know. So changes like that. [AKL P8]

The following are some of the mechanisms that are adopted by the case organization to

manage dependencies:

Identify dependencies upfront: the case study data showed that practices that yield an
early identification of dependencies are employed. However, Participant AKL P8
asserted that sometimes it is difficult to identify dependencies upfront. The Discovery
phase is a recently adopted practice, that helps in identifying the dependencies upfront
before commencing implementation.

We Got quite far into one feature. We are doing 2 features in parallel. We got quite

far into the first one when we realize actually those two needs to be merged. You
couldn't actually do one feature without the other. [AKL P8]

We have something called increment planning. increment planning as more of a
chance to get together and talk about dependencies and share the plan we've already
created. [AKL P3]

We recently started doing discovery activity. We identify all possible information

there like resources, dependencies, solution alternatives etc. [AKL P9]
Collaborative technologies: ADO is adopted to visualize the dependencies across the
functions of the business.

we use Microsoft ADO to visualize our work. so we created as an epic in there.
[AKL P4]

We've got the ado boards, which means that all your work is visible and transparent,

‘cause it's all on the board. [AKL P8]
Continuous collaboration and communication: It emerged from the data, that decision
makers, such as the governance forum, have continuous collaboration that helps in
identifying and managing the dependencies. Some of the events include bigroom

planning, sprint planning, and backlog refinement.
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We have backlog refinement. We have sprint planning. These are some of events that
helps us to identify them [dependencies]. [AKL P9]

We have something called bigroom planning. bigroom planning as more of a chance
to get together and talk about dependencies and share the plan we've already created.
[AKL P3]

6.8.7 Dealing with quality requirements (QRs)
Participant AKL P2 asserted that the case organization is facing challenges with QRs in
particular, with performance. Mechanisms need to be investigated to handle QRs

efficiently. The following are some of the current strategies that are employed to handle

QRs:

e in-progress to automate QRs: tools adopted to automate QRs- CI/CD
e discovery phase to identify QRs
e capacity allotment to work on QRs
That is a good that is a good and embarrassing one, and if you know a company that

does it well, please please connect me to one our non-functional here is horribly.
[AKL P2]

it's just embedded into the platform of the C/ CD stuff that we're working on at the
moment. We don't have it yet. Will start looking at those nonfunctional as well as
though we don't need humans to do it. [AKL P2]

so how we manage them, we reserve some of our engineers’ capacity to implement
non-functional requirements. [AKL P5]

6.8.8 Difficulty in estimating effort
Participant AKL P2 asserted that it is difficult to estimate the effort upfront. Sometimes
effort that is needed to implement a requirement(s), is underestimated. The estimation
process that is currently followed (during data collection) is totally based on the
experiences of decision makers, that is guess estimates. Therefore, a mechanism that
provides more objective estimates needs to be investigated.

there are a lot of challenges in their because obviously cost and benefit estimating is

just estimating, right? There's probably not enough science behind that. And

sometimes things take longer. And actually, a lot of times in Agile, actually a lot of
times in any IT project, things take longer. [AKL P2]

6.8.9 Inadequate requirements analysis

It emerged from the data, that insufficient understanding of the requirements often yields
inadequate prioritization. As a consequence of this, often a feature is built that wasn't the

appropriate priority.
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Therefore, the right amount of effort and collaboration is required in order to make an
efficient decision on the priority of requirements. Participant AKL P4 and AKL P9
asserted that one of the recently adopted approaches in this direction is the discovery
phase, where potential requirements are evaluated and/or understanding of the potential
requirements are developed in depth, before they are committed for delivery.

We recently started doing discovery activity. We identify all possible information
there like resources, dependencies, solution alternatives etc. [AKL P9]

We have just started moving towards more of a discovery phase because lots of the
work that we would do, we would kick off because it had been decided, probably an
exec level that it was a good idea and kind of circumvented some of the process. [...]
so you can prove that there is an evidence to suggest that if we do this, it has an impact
to our customer that should be positive. [...] So rather than having to go straight for
a full business case then spent months delivering something that, oh, we just tested it
customers in groups, so it wasn 't what they wanted. We go out and do that discovery
phase and hopefully that means that we deliver faster because a lot of the ideas that
potentially not so good, disappear from the backlog. [AKL P4]

6.9 Summary

This chapter described the prioritization process and the process specific practices that
are employed by AKL organization to make decisions on the priority of requirements
across scaling agile levels. In addition to this, challenges that are faced by the studied
case organization, while making decisions on the priority of requirements and the

potential strategies that can be employed to surmount those challenges, are discussed.

The cross-case analysis of studied case organizations is presented in Chapter 7.
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7 Cross-case analysis

Introduction: two case organizations are being studied to achieve the objectives of this
research study. The previous two chapters (Chapter 5, and Chapter 6) provide in-depth

descriptions of the requirements prioritization process of the studied case organizations.
In this Chapter, cross-case analysis is performed which is organized as follows:

First, contexts of the studied case organizations are compared and contrasted by following
the guidelines suggested by Petersen and Wohlin (2009), so that other researchers can

make comparisons with the findings of this research study.

Second, the findings of the studied case organizations are compared and contrasted based
on the initial conceptual framework (discussed in Chapter 4: Section 4.4.3). This involves
analysis relating to the requirements discovery and understanding across scaling agile
levels (Section 7.2), requirements classification and organization across scaling agile
levels (Section 7.3), requirements prioritization and negotiation (Section 7.4),

requirements artefacts (Section 7.5).

Incorporating distributed members of decision-making teams, is discussed in Section 7.6.
Challenges faced by the studied case organizations during decision-making on the priority
of requirements across scaling agile levels and the potential strategies, are discussed in

Section 7.7.

In the case organizations, three scaling agile decision-making levels, are studied, where
primarily priority of requirements is decided. In the MEL organization, the levels include
portfolio level, segment level, and team level. On the other hand, AKL organization
termed them as portfolio level, tribe level, and team level. Specifically, the middle
decision-making level, that is the segment level in MEL organization, and the tribe level
in AKL organization, are tailored as per the studied case organizations' needs. According
to the commonly reported scaling agile frameworks in the literature such as DAD, SAFe,
the middle level is generally termed as the program level (Ambler, 2018; Leffingwell,
2011). In the studied cases, it is a kind of technical product area, where generalizing
specialist teams focus on end-to-end, autonomously solving the assigned business
problems. These are termed, features in MEL organization, and epics in AKL
organization. In both cases, the middle decision-making level plays a twofold role in

terms of making decision on the priority of requirements. Due to the commonalities in
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the process at the middle level adopted to make decisions on the priority of requirements
(i.e., features in MEL organization and epics in AKL organization), I have termed the
middle decision-making level as a domain level, as a result of cross-case analysis. The
in-depth explanation of process that is employed by the studied cases organization at the
middle level (new terminology that I adopted is now domain level) is provided in Section

7.4.

The cross-case analysis modifies some of the existing salient categories that had emerged
from the individual case analysis. In addition to this, new categories also emerged as an
outcome of the analysis (discussed in Section 7.8). Analysis further helps in evolving the
conceptual framework of requirements prioritization in SADSD that was initially

developed via individual case analysis as well as literature support (see Chapter 4: Section

44.3).

7.1 Context comparison of the studied case organizations

The studied case organizations, are distributed large organizations which implement
Agile methods at the enterprise level. In order to do this, DAD framework, which is a
scaling agile framework, was adopted by the MEL organization. On the other hand,
Scrum (@ scale was adopted by the AKL organization. MEL organization is an
international software vendor, providing IT asset management solutions and has product
and delivery teams across seven globally distributed sites. AKL, on the other hand, is
one of the largest natural gas and electricity retailers in New Zealand and has nationally
distributed teams over two locally distributed sites. Table 7.1 provides a summary of

similarities and differences between the two studied case organizations.
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Context comparison of studied case organizations, Adapted from (Petersen & Wohlin,
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2009)
Context facet | Context element MEL case AKL case organization
organization
Product Domain IT asset management | Utility
Product size Large Large
Maturity of product Long-lived mature Long-lived mature
product product
Customization Yes No (In-house
development)
Process Characteristics of software | Scaling agile Scaling agile practices,
development process practices, Adapted Scrum @ scale
Adapted DAD framework
framework
Start of method adoption 2015 2017
Distributed development Globally distributed Nationally distributed
Team size Up to 8 members ina | Up to 13 members in a
team team
Organization Size Large (1000+) Large (500+)
Number of development 25+ delivery teams 15+ delivery teams
teams
Hierarchical organizational | Yes Yes
model
Organizational unit Product and Product and engineering
involved in the study engineering
People Roles and their Cross-functional Cross-functional
responsibilities decision-making decision-making team
team
Market Setting Business to Business | Enterprise product (in-
house development)
Access to customers or end | Business customers Internal customers (in-
users and key end users house development), key
end users

7.2 Requirements discovery and understanding across scaling agile decision-

making levels

An open innovation approach that involves internal sources and external sources, is

employed by both studied case organizations, where potential ideas/requirements are

leveraged across the organizational boundary (Damian et al., 2021).
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7.2.1 Sources of requirements at the portfolio level

The following are the internal and external sources of potential ideas/requirements that

have emerged at the portfolio level.

7.2.1.1 Internal sources of requirements

At the portfolio level, typically the portfolio management as it's termed in the MEL
organization, and Governance forum in AKL (Ambler, 2018; Ambler & Lines, 2012), is
the main internal source of potential ideas/requirements. However, potential requirements
are collated from the other levels and/or teams that include the domain level, team level,

sales and marketing team, and support team.

7.2.1.2 External sources of requirements

Potential ideas/requirements emerge from the external environment as well, that includes
customers, and market competitors. At the portfolio level, typically the portfolio
management collate emerging business and customer needs. In both case organizations,
techniques that are employed to gather potential ideas/requirements from the external
sources are not isolated to the portfolio level only. The same techniques, for example
conducting customer interview, can be employed at the other scaling agile levels and/or
teams such as domain and team levels, support team, and sales teams. Techniques that
are employed by the case organizations to gather potential ideas/requirements from the

external sources are discussed in Section 7.2.2.

7.2.2 Sources of requirements at the domain level

The following are internal and external sources of potential ideas/requirements that

emerge at the domain level.

7.2.2.1 Internal sources of requirements

The product management, the PMs in MEL organization, and senior POs in AKL,
(Ambler, 2018) are dominant internal sources who work with all possible sources -
engineering, architecture, UX/UI- to collate and/or understand the potential requirements
that can be imposed on products. However, potential ideas/requirements are also collated
from the other levels and/or teams, including portfolio and team levels, support team,

sales and marketing team.
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Practices to collate potential ideas/requirements from the internal sources:

Various practices are employed by the case organizations to collate potential
ideas/requirements (shown in Table 7.2). Some of the practices are common in both
organizations represented as “Yes” whereas practice(s) that are unique are represented as
“No” shown in Table 7.2. This comparison was made by analysing the collected data.
The follow up email/discussion was performed with the study participants wherever

occurrence of a particular practice was not clear in the studied case organization.

Practices that are employed to collect potential ideas/requirements from the internal
sources, are least formal in both studied organizations. However, types of techniques that
are employed vary in both organizations. MEL organization employed rich techniques

compared to AKL organization.

Table 7.2

Techniques to collate potential requirements from internal sources at the domain level

Techniques Short description MEL AKL
organization | organization

Engineering and Annual engineering summit involving Yes No

support summit around 50 to 60 engineers, (a couple of

from each team), generally held for 3
days to collect engineering ideas.

Run hackathons Run occasionally (typically on a yearly Yes Yes
basis), where generally the PMs/POs and
engineers collaborate on potential
ideas/requirements

Reward incentives and | quarterly reward system to encourage Yes No
recognition staff to bring innovative ideas

Casual conversation Generate ideas via casual conversation Yes Yes
with staff with staff (e.g., engineers)

Business strategy Potential ideas/requirements that are Yes Yes

posed on the product generated from the
business strategy as well

Run workshops ad-hoc workshops to generate innovative | Yes No
ideas

Champions across the | champions who generally collate and Yes Yes

organization represent their teams’ members ideas. For

example, engineers’ ideas are generally
communicated via their POs.

7.2.2.2 External sources of requirements
Typical external sources include customers, market competitors, and partners. However,

customers are the dominant external source of potential requirements/ideas. Customers’
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ideas/requirements are typically communicated via the customer services team, sales and
marketing team, support team, UX/UI team, and product management. The product
management (i.e., PMs in MEL organization, and senior POs in AKL), typically are
responsible for collating potential ideas/requirements from the customers. In MEL
organization, there is a dedicated amount of time (40% to 50%) allocated for product
management to collate and understand potential ideas/requirements from customers.
Table 7.3 shows the techniques that are employed by the case organizations to collate

potential requirements from the external sources.

Table 7.3

Techniques to collate potential requirements from external sources at the domain level

Techniques Short description MEL AKL
organization | organization
Market Competitors analysis Yes Yes
Track current trends/market trends Yes Yes
Interviews with industry analysts Yes No
Partners Potential ideas/requirements are Yes No

generated from the partners (e.g.,
development partners- with whom
product components are developed)

Customers Frequent focus group Yes No
Frequent interviews Yes Yes
Customers Advisory board where Yes Yes

typically the product management
collaborate with a group of customers in
order to get and/or understand their needs

Customer portal an online customer Yes No
community operated via product
management tool AHA to get customers’
feedback/ideas.

Quarterly business review with the Yes No
biggest customers

UX research studies (e.g., customer Yes Yes
journey mapping) to identify customers’
pain points and opportunity

Online survey (regular and ad-hoc No Yes
survey) to get customers’ feedback

App store to get customers’ feedback No Yes

feedback pop-up on the company’s No Yes
website through which customers can
give their feedback on the services that
are provided by the organization
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7.2.3 Sources of requirements at the team level

Following are the internal and external sources of potential ideas/requirements that

emerge at the team level.

7.2.3.1 Internal sources of requirements

At the team level, engineering team members - PO, AO, TL, engineers in MEL
organization; PO, SM, BA, engineers, UX, testers in AKL organization, are typically the
main internal source of requirements. However, potential ideas/requirements are also
collated from the other levels and/or teams that include portfolio level, domain level, sales
and marketing team, and support team. Table 7.4 shows the techniques that are employed

at the team level in the studied case organizations.

Table 7.4

Techniques to collate potential requirements from internal sources at the team level

Techniques Short description MEL AKL
organization | organization

Feature Kick-off Feature kick-off that is generally organize | No Yes
before starting the implementation of a
requirement where engineering team
works collaboratively to explore the scope
and/or requirements envisioning.

Innovation morning | Fortnightly half a day is generally reserved | Yes No
for engineers for innovative work

Inception phase Inception phase that generally takes two Yes No
weeks of time and organize before starting
the implementation of a requirement where
engineering team members works
collaboratively to explore the scope and/or
requirements envisioning.

7.2.3.2 External sources of requirements
Market competitors, customers, and partners are generally the external sources of
potential ideas/requirements. At the team level, typically the PO collates potential

ideas/requirements from the external sources, wherever needed.

7.3 Requirements classification and organization across scaling agile decision-

making levels

Requirements classification: A hierarchical model of requirements (Leffingwell, 2011)
is employed by the studied cases, to classify and organize the prioritization of
requirements against each other that belongs to the same or different categories and/or

same abstraction level. In both organizations, requirements that are organized
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hierarchically, are not only business specific requirements, that provide direct value to
the business, but a mixture of other requirements as well. This includes architectural and
maintenance work. As shown in Table 7.5, MEL organization classified the requirements
into four categories that include new feature work, defect correction work, architectural
work, and technical debt work, where each category has a specific capacity allotment. On
the other hand, AKL organization also classified the requirements that includes essential
maintenance work, growth and efficiency work, compliance work, and discretionary
maintenance. Requirements’ categorization varies in both organizations, but they have
some similarities in terms of type of requirements. For instance, in MEL organization,
requirements that are needed to implement new opportunities are termed as new feature
work' and 'architectural evolution work'. On the other hand, AKL organization termed
them as 'growth and efficiency work'. Requirements that belong to each of the categories,
span various levels - portfolio level, domain level, team level, in terms of decision making

on their priorities (see Table 7.5).

In both case organizations, typically the requirements that require significant investment,
required a formal decision-making process. These were analysed and evaluated in the first
part of domain level, then submitted to the portfolio level for formal prioritization and
then allocated to the engineering teams/delivery teams for implementation (discussed in
Section 7.4). On the other hand, requirements that require a small amount of effort (such

as one week of work), are typically sorted out at the team level (discussed in Section 7.4).

Requirements abstraction model: The hierarchical requirements model (as shown in
Table 7.6) that is employed by the case organizations to organize the requirements, is
similar to the Leffingwell (2011) model (epic—> feature>user story). However, they have

tailored the model as per their need.

In both organizations, strategic theme(s) are the highest abstraction level of requirements
that connect with the organization’s overall business strategy. Strategic theme(s) belong

to the portfolio level in terms of decision making on their priorities.

The next abstraction level varies in both case organizations. In MEL organization, feature
is in the second abstraction level of requirements. A feature is something that provides
direct value to the customers and business, which can be typically implemented in a single
release IR (i.e., three months), and typically required more than one delivery team to
implement. All types of requirements - new feature work, architectural evolution work,

technical debt work, defect correction work, that required significant effort, typically
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come in the form of features and generally span the first part of domain level and portfolio
level in terms of decision making. On the other hand, in AKL's organization, Epic is the
second abstraction level of requirements, which generally takes more than one release IR
(i.e., more than three months) to implement and requires more than one delivery teams to

implement.
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Requirements classification across scaling agile decision-making levels
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Scaling agile decision-
making levels

MEL organization

AKL organization

Requirements
categorization

Short description of the requirement type

Requirements
categorization

Short description of the requirement
type

Portfolio level
Domain level

Team level

Defect Correction work

Work that is needed to be done to address gaps
relative to the work that have attempted in the
past. 10% to 20% resources are reserved'.

Essential Maintenance

Essential Maintenance represents the work
that is considered as mandatory so that
results stop working something if not
resolved.

Portfolio level
Domain level
Team level

New feature work

Work that is performed for business
specifically for customers. 70% to 80%
resources are reserved.

Growth and efficiency

Growth and efficiency represent the work
that is performed to deal with new
products and features. E.g., energy saving
tips.

Portfolio level
Domain level

Team level

Architectural work

Work that is needed to be technically built in
the product architecture in order to develop the
new features that will be requested by the
customers in the future. 5% to 15% resources
are reserved.

Compliance work

Compliance represents the work that are
considered as mandatory otherwise face
breaking the law

Portfolio level
Domain level
Team level

Tech-debt work

Tech-debt represents the gaps that are needed
to be filled in order to have fully solid
infrastructure. 25% to 30% resources are
reserved.

Discretionary
Maintenance

Discretionary Maintenance represents the
work that may be considered as optional.
For example, tech-debt work, internal
improvement work.

15 Note: This is a tentative resource allocation.
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Scaling agile decision-
making levels

MEL organization

AKL organization

Requirements hierarchy and their short description

Requirements hierarchy and their short description

Portfolio level Strategic theme(s) Themes are the business goals that an Strategic theme(s) Themes are the business goals that an
(I°' abstraction level of organization wants to achieve in a certain time (1" abstraction level of organization wants to achieve in a
requirements) -period (e.g., yearly goals). requirements) certain time period (e.g., yearly goals).
Feature(s) Typically defined and evaluated at the 1% part | Epic(s) Typically defined and evaluated at the
(2" abstraction level of | ©f domain level but formally signed-off at the | 2,4 abstraction level of 1% part of domain level but formally
requirements) portfolio level requirements) signed off at the portfolio level.

1% part of domain level Feature(s) A feature is something that typically provides | Epic(s) An Epic is a large development
(2" abstraction level of | concreate value to the customers and business, | 1 gpstraction level of initiative that realizes the value of
requirements) and can be implemented in a single release requirements) strategic themes and can take multiple

iteration (i.e., 3 months) release iterations to implement (i.e.,
more than 3 months)

2" part of domain level Epic(s) Convert feature(s) into epic(s) for the delivery | - No change in the nomenclature.

teams for implementation
User story(s) User story(s) is a detailed description of Feature(s) A feature(s) is something that typically
(3 abstraction level of functionality. (3 abstraction level of provides concreate value to the
requirements) requirements) customers and business, and typically
implement in a single iteration (i.e., 2
weeks).

Team level User story(s) Breakdown User story(s) into further user User story(s) User story(s) is a detailed description of
(3 abstraction level of | Stories wherever needed. (4" abstraction level of functionality.
requirements) requirements)

Task(s) Task(s) that describe in technical terms what Task(s) Task(s) that describe in technical terms
(4" abstraction level of things are required to be done in order to claim (5" abstraction level of what things are required to be done in
requirements) a user story at the end of sprint or iteration. requirements) ' order to claim a user story at the end of

sprint or iteration.
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The third abstraction also differs in both organizations. In MEL organization, there is no
difference between a feature and epic. The main reason to term features as 'epics' is the
adoption of the CTs- Jira that is employed by the MEL organization for the engineering
teams. In MEL organization, the user story is the third abstraction level of requirements
that provides detailed understanding of need/requirements and fit for a team. In MEL
organization, a user story typically spans the second part of domain level and the team
level in terms of their priority decision-making. On the other hand, in AKL organization,
a feature is a third abstraction level which is derived from epic and typically decided at
the second part of the domain level. A feature typically needs further decomposition at
the team level to provide detailed understanding of requirements to the engineering teams
for implementation. A feature gets implemented in a single development iteration (i.e.,

two weeks), and by an individual delivery team.

In MEL organization, a user story which is the third abstraction level of requirements is
decomposed into further user stories if needed at the team level. In AKL organization,
user story is the fourth abstraction level of requirements which typically spans team levels
in terms of decision making on the priorities. In both studied cases, a user story typically
provides detailed understanding of requirements to the delivery teams and is generally
delivered by a single delivery team within a single development iteration/sprint (i.e., two
weeks). In both organizations, a task is something that is described in technical terms
what things are required to be done in order to claim a user story at the end of a
development IR. A task is typically an optional abstraction level in both studied case

organizations.

7.4 Requirements prioritization and negotiation across scaling agile decision-

making levels

In the studied case organizations, typically the classification of requirements that are
organized via the requirements hierarchical model serve as an input in terms of deciding
the scaling agile decision-making levels of potential requirements. As discussed in
Section 7.3, potential requirements that require significant investment and/or effort (e.g.,
two to three months of work) require a formal decision-making process (i.e., initial
evaluation at the domain level and formal decision-making at the portfolio level) in terms
of making decision on their priority. On the other hand, potential requirements that require

a small amount of effort (e.g., one week of work) can be sorted out at the team level.
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In the studied case organizations, decision making on the priority of requirements span
various levels (i.e., portfolio level, domain level, and team level) with varying details,
decision making practices, decision-making team, decision-making events, decision-
making factors. Both organizations have some similarity and differences in terms of
decision making on the priority of requirements across scaling agile levels which are

discussed in the following sections.

7.4.1 Portfolio level

Portfolio level is the highest decision-making level where primarily the strategic themes
(which is the first abstraction level of requirements in both case organizations as per their
requirements hierarchy model) that connect with the organization’s overall business
strategy are decided and prioritized. Table 7.7 shows the similarity and differences

between both organizations in terms of decision making on the strategic theme(s).

7.4.1.1 Decision-making team

Portfolio management which is a cross-functional team that consists of senior leadership
(Ambler & Lines, 2012) collaboratively makes decisions on strategic theme(s). Portfolio
management typically act as a boundary spanning team (Jain et al., 2014) in terms of

decision making on the priority of requirements (e.g., strategic themes).

In MEL organization, SVP of product, SVP architecture, SVP engineering, SVP UX/UI,
domain leaders (i.e., segment leaders) constitute of portfolio management. In AKL
organization, portfolio management which is called Governance forum consists of senior
leadership that includes CDO, CCO, domain leaders (i.e., GMs) who collaboratively

decide and prioritize the strategic theme(s).

7.4.1.2 Decision-making events

A quarterly event is held where portfolio management formally communicate and
represents the strategic theme(s) across the whole organization. This event is termed
bigroom planning in the studied case organizations and typically acts as a boundary
spanning event (Jain et al., 2014) that provide shared understanding of the organization’s
strategy(s) across the whole organization. Duration of the event varies in both
organizations. In MEL organization, their event is typically held for a week. On the other

hand, this event is organized for a day in AKL organization.
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Decision making at the portfolio level in the studied case organizations
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Boundary spanning
decision-making
team

spanning event

Quarterly
strategic
portfolio sync-

up

Boundary spanning
decision-making
team

Quarterly strategic
portfolio sync-up

Scaling agile MEL organization AKL organization
decision- .. . .. .. . .. . . . .. .
making levels Decision-making Decision- Decision-making CTs Decision-making Decision-making Decision-making CTs
team making events practices team events practices
Portfolio level Portfolio Quarterly Quantitative AHA Governance forum Quarterly Bigroom | Quantitative ADO
management Bigroom approaches planning approaches
lannin .
P & Cross-functional
Cross-functional Qualitative team boundary spanning | Qualitative
team boundary approaches event approaches
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Strategic portfolio sync-up is another quarterly event to decide and revise the strategic
themes wherever needed before communicating them formally via bigroom planning to

the whole organization.

7.4.1.3 Decision-making factors

In the studied case organizations, business value plays a significant role in terms of
making decisions on the strategic theme(s). Strategic theme(s) that provide biggest
opportunity to the business and customers are typically selected as a high priority

theme(s).

7.4.1.4 Collaborative technologies (CTs)

In the studied case organizations, CTs plays a prominent role through which requirements
(e.g., strategic themes) are represented, managed and visualized that further helps in
getting the shared understanding of requirements across the whole organization. In both
organizations, CTs are adapted as per their need. In MEL organization, AHA emerged as
primary CTs which is employed synchronously as well as asynchronously to make
decisions on the priority of requirements at the portfolio level. On the other hand, ADO

emerged as a primary CT in AKL organization.

7.4.2 First part of domain level

All the potential requirements that are posed on products are filtered via various stages
that results in a priority list of requirements and allocated to the engineering for
implementation. Typically, the requirements that require significant effort (termed as
features in MEL organization, epics in AKL organization) span the first part of domain
level and portfolio level in terms of decision making on their priority. As an outcome of
each stage, either the potential requirement will be accepted or discarded. In the former
case, the accepted candidate requirement will either stay in the backlog until the priority
is raised, or the accepted candidate requirement will be moved into the next stage. At each
of the decision-making stages new potential requirements can emerge that are initially
pushed into Stage 1. In addition to this, the potential requirements can be pushed back to
the previous stage for further analysis if the provided decision-making information is not

sufficient.
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Figure 7.1

Decision-making stages in the 1% part of domain level

First part of domain level Portfolio level
Interval Description Interval Description

1 )

AKL organization

Stage 2: Stage 3: Stage 4:

@ Rough and Ready @ Refined and ready to @ Refined and scored
to score stage < ? score state < ? state (Main
! ! prioritization)

Stage 1:
Brand new state

Discard the items

Discard the items

Stage 2:
High-level
evaluation

Vi

Discard the items Discard the items

Stage 3: @ Stage 4:
Evaluate g Main prioritization

Stage 1:

New state priority score

MEL organization

As depicted in Figure 7.1, in the first part of domain level, potential requirements that are
emerging within each domain are first evaluated at the high level (i.e., Stage 2- e.g.,
alignment of candidate requirement(s) with strategic theme(s)). This high-level
evaluation yields filtering the requirements that are valuable to the organization.
Candidate requirements that are selected as an outcome of high-level evaluation (i.e.,
Stage 2) are further evaluated at Stage 3 by employing the whole set of decision-making
factors (as discussed in Section 7.4.2.3) to evaluate the priority score of candidate
requirements. After evaluating the priority score of candidate requirements (i.e., features
in MEL organizations, epics in AKL organization) they are submitted to the portfolio

level (i.e., Stage 4) for formal sign-off and prioritization.

7.4.2.1 Decision-making team

Decision making team in the first part of domain level: The decision-making team is
typically a cross-functional team who collaboratively makes decisions on the priorities of
requirements. These requirements consist of features in MEL organization, and epics in

AKL.

In MEL organization, typically a triad (PM, director of engineering, program architecture
owner), director of UX/UI wherever needed, perform initial evaluation of potential

requirements, or features.
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On the other hand, in the AKL organization, the triad consists of a senior PO, tribe lead,
solution architect who work collaboratively to perform the initial evaluation and decision-
making on the potential requirements, or epics. Input from senior UX/UI is also

undertaken, wherever it's required.

Decision making team at the portfolio level: Potential requirements that are posed on
product(s) and are evaluated in the first part of the domain level (i.e., Stage 1, Stage 2,
Stage 3 as in Figure 7.1) are formally signed off and prioritized at the portfolio level (i.e.,
Stage 4 as in Figure 7.1) by the portfolio management team. In both organizations,
typically the leaders of the domain, the segment leaders in MEL organization, GMs in
AKL, generally act as boundary spanners (Jain et al., 2014). They typically are
responsible for providing all the required facts and data related to the potential
requirements that are emerging within their domain during decision making at the

portfolio level.

7.4.2.2 Decision-making events

Decision making event(s) at the first domain level: In both organizations, decision-
making teams meet on a regular cadence. Decision-making team typically meets on a
fortnightly basis where potential new requirements get evaluated, existing requirements
are planned, any changes in priority are decided, and dependencies if any are discussed.

However, they have weekly check-ins as well.

Decision making event(s) at the portfolio level: Portfolio management typically meets
on a quarterly basis, termed bigroom planning in the studied organizations. Portfolio
management typically validate the requirements against the organizational strategies
and/or strategic themes, and they may make decisions where there are constraints. For
instance, it may be deciding between two important requirements, where they only have
capacity to do one. However, recommendations and priorities to assist them, ultimately
come from the delivery teams/engineering teams. The bigroom planning event typically
acts as a boundary spanning decision-making event (Jain et al., 2014), where
requirements across the domains are formally decided and communicated to engineering
for implementation. However, this event is tailored as per each organization's needs. In
MEL organization, bigroom planning takes a week to complete. On the other hand, in the
AKL organization, bigroom planning is a one-day event. The main reason of this variance
typically include size of organization, complexity of the product and their way of

working.
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Another event is portfolio sync-call which is typically an hour-long meeting, where
portfolio management typically meet for check-ins that provide visibility on the
requirements’ progress towards achieving the strategic themes, revisit the existing
requirements, remove impediments, determine any change in priorities, score and rank
the new requirements, and address dependencies. In MEL organization, this event
happens on a monthly basis. On the other hand, in AKL organization, it takes place on a

fortnightly basis.

Ad-hoc call- in both organizations, an ad-hoc discussion can also be organized wherever

needed.

7.4.2.3 Decision-making practices

In the studied cases potential requirements that emerged from each of the domain(s)
and/or contribute to the formation of strategic theme(s), are scored and ranked, employing
a combination of quantitative objective weights and qualitative approaches requiring

human judgement.

7.4.2.3.1 Decision-making factors
In MEL organization, key factors are: business value and urgency, risk reduction and
opportunity, and effort. On the other hand, factors that are employed by AKL

organization, include NPV and strategic fit.

In both studied case organizations, decision-making factors are evaluated via a numerical
scale (1 to 10 in MEL, 1 to 5 in AKL). This is an automated matrix configured via CTs
(AHA in MEL organization, ADO in AKL organization) and is employed where one
represents the lowest value item, and the highest number represents the most valuable

item.

7.4.2.3.2 Decision-making techniques

Weighted shortest job first approach (WSJF): both studied organizations employed
the WSJF approach to evaluate the priority score of potential requirements which are
features in MEL organization, epics in AKL, that emerging from each domain(s) and/or
contribute to the formation of a theme. However, they have tailored the practice as per
their need. In MEL, WSJF is applied in the form of quantitative as well as qualitative

practice, whereas AKL organization applied WSJF in the form of qualitative practice.

Perform additional research wherever needed: Participants of both studied cases

asserted that sometimes reaching an agreement on the priority of requirements, is
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difficult. In such cases, often additional research is performed to collect all the required
information to convince decision makers. In addition to this, in such cases, if needed,

generally product management takes an ultimate decision on requirement(s) priority.

Learning experience: the priority score of requirements can be adjusted, based on the
decision makers’ knowledge and experience, especially when more than one item holds
the same priority score and/or has the same importance. In such cases, relative priority
plays a significant role, generally the benefits such as return on investment, customer

impact of one over another are compared.

7.4.2.4 Collaborative technologies

In both organizations, CTs play a prominent role through which requirements are
represented, managed and visualized, that further helps in getting the shared
understanding of requirements across the whole organization. In both organizations, CTs
are adapted as per their need. In MEL, AHA emerged as primary CT which are employed
synchronously as well as asynchronously to make decisions on the priority of
requirements in the first part of domain level. On the other hand, ADO emerged as the

primary CT in AKL organization.

7.4.3 Second part of domain level

In the second part of the domain level, the priority list of requirements (i.e., features in
MEL organization and epics in AKL organization) that is contained in the portfolio
backlog, serves as an input for each of the domains. Requirements that are formally signed
off by the portfolio management, are allocated to the domain(s), based on their relevance
to the domain(s). For each requirement (i.e., features in MEL and epics in AKL), there is
a dedicated person who is typically a product management team member. It's a PM in
MEL, and a sponsoring PO in AKL. They act as boundary spanners (Jain et al., 2014)
responsible for providing all the relevant information, for the engineering teams for
implementation. The boundary spanner often occupies a role of PO in the engineering
team who are responsible for the implementation of requirements. Generally, a one-to-
one relationship between the product owner and engineering team is maintained.
However, one product owner can manage more than one engineering team as well if

required.

In the second part of the domain level, in MEL organization, a new name “epics " is given
to the requirements or features that are formally prioritized at the portfolio level. An Epic

is the reflection of a feature. The main reason to give them a new name, is the adoption
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of CTs- namely Jira that is employed for the engineering teams to manage requirements.
The main reason to change in the nomenclature of ‘feature’ to ‘epic’ is the tool limitation
as Jira does not directly support terminology as ‘feature’. However, indirectly it can be
possible via an integration of third-party tools. On the other hand, in the AKL
organization, there is no change in the nomenclature of requirements or epics. In the
second part of the domain level, requirements (i.e., epics/features in MEL organization,
epics in AKL organization) that are formally decided at the portfolio level are
decomposed into further requirements, such as, user stories in MEL, features in AKL.
These are typically implemented via a short development cycle of two weeks. In MEL,
decomposed requirements or user stories, are typically detailed enough in terms of
providing required information, to the engineering teams. However, they can be
decomposed into further requirements if needed at the team level. On the other hand, in
AKL, decomposed requirements or features, typically require further decomposition at
the team level. Table 7.8 shows decision making practices employed by the studied case

organizations at the second part of the domain level.
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Decision making practices employed by the studied case organizations at the second part of domain level
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Ad hoc meeting (as
and when needed)

As an outcome
produced detailed
requirements

decision-making

Ad hoc meeting (as
and when needed)

As an outcome further
decomposition needed
at the team level

Scaling agile MEL organization AKL organization
decision-
making levels Decision-making | Decision-making Decision-making CTs Decision-making | Decision-making Decision-making CTs
team events practices team events practices
2" part of Cross-functional Fortnightly team of | Quantitative Jira Cross-functional Fortnightly team of Qualitative ADO
domain level team team meeting approaches team team meeting approaches
weekly sync-up
Boundary Qualitative Boundary Weekly sync-up No particular scoring
spanning decision- Boundary spanning approaches spanning system
making team event decision-making .
team Boundary spanning
Spanning boundary event
in terms of
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7.4.3.1 Decision-making team

In the studied organizations, decision-making is typically a boundary spanning team
consisting of a delivery teams’ triad with PM/POs, AOs, TLs, in MEL organization;
sponsoring PO/POs, BAs, SMs in AKL organization. The delivery teams’ triad is a cross-
functional decision-making team working collaboratively to breakdown a requirement
and make decision on their priorities (i.e., epic/feature in MEL, and an epic in AKL, that

breaks down into further requirements).

7.4.3.2 Decision-making events

Decision-making teams meet on a regular cadence, to make decisions on the priorities. A
Team of team meeting which is typically a boundary spanning decision-making event
(Jain et al., 2014) generally occurred on a fortnightly basis, where priorities of
requirements - user stories in MEL, and features in AKL across teams, are decided.
Decision-making teams have weekly sync-up calls as well for check-ins where in-
progress requirements are monitored, existing priorities are revisited, they remove
impediments, and change in priorities are discussed. However, decision-making can

occur on an ad-hoc basis if needed.

7.4.3.3 Decision-making practices
Decision-making practices greatly vary in the studied case organizations. Decision-

making practices are generally a combination of qualitative and quantitative approaches.

Decision-making factors: business value (BV) is the key prioritization driver typically
having higher influence, while making decisions on the requirements priorities which are
user stories in MEL organization, and features in AKL, that are decided in the second

part of the domain level.

In MEL organization, the BV of requirements which are dedicated for strategic work and
typically represented as user stories consists of the impact on customers and degree of
urgency. Whereas the BV of requirements that are dealing with technical debt work and
enhancement work, are typically evaluated via the severity and scope factor, such as
number of customers and/or the impact on the system functionality. BV is typically
evaluated via employing quantitative weights on the numerical scale one to five where
lower value indicates lower impact requirements and higher value indicates highly

valuable requirements.
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In AKL organization, the BV of requirements or features, is decided in the second part of
the domain level and typically are evaluated based on tacit knowledge. No particular

scoring system and/or technique (e.g., MoSCoW) is employed.

In addition to the BV, there are various other aspects that are taken into consideration in
the studied cases, such as team ability and capacity, functional dependencies, strategic

priorities.
Decision-making techniques:

MoSCoW (must have, should have, could have, would have): MoSCoW is a key
qualitative practice which is employed by the MEL organization to decide the priority on
requirements or user stories in the second part of domain level. On the other hand, in

AKL, there is no indication that the MoSCoW technique emerged from the collected data.

Learning experience: the priority score of requirements can be adjusted, based on the
decision makers’ knowledge and experience, especially when more than one item holds

the same priority score and/or has the same importance.

7.4.3.4 Collaborative technologies

In the studied case organizations, CTs play a prominent role through which requirements
are represented, managed and visualized, that further helps in getting the shared
understanding of requirements across the whole organization. In both organizations, CTs
are adapted as per their needs. In MEL, Jira emerged as primary CT which is employed
synchronously as well as asynchronously to make decisions on the priority of
requirements in the second part of domain level. On the other hand, ADO emerged as the

primary CT in AKL.

7.4.4 Team level

Agile methods that are commonly employed by the engineering team(s), include Scrum
(Schwaber, 2004) and Lean (Ambler & Lines, 2012). At present, Scrum is the dominant
method that is employed by the engineering team(s) for implementation in the studied
cases. However, the Lean way of working is getting tremendous attention among
engineering teams over Scrum, in MEL organization. The main reason behind this is that
lean supports continuous prioritization, yielding the result that changes are easy to make

in the decided priorities, if required. An example of this is unplanned work.
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At the team level, each team has their own backlog that typically contains strategic work,
typically in the form of a user story, technical debt work, defect correction work, spikes
requiring technical investigation, and slipping stories or left-over work from the previous
development IR/sprint. In both organizations, within the team, the PO typically acts as a
boundary spanner (Jain et al., 2014) who generally provides clarity and understanding
about requirements, among team members. On the team level, the main goal of the
prioritization is to organize the already-selected requirements into a sufficiently rational
implementation order. Table 7.9 shows the decision-making practices employed by the

studied cases at the team level.
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Table 7.9

Decision making practices employed by the studied case organizations at the team level

Chapter 7: Cross-case analysis

Ad-hoc meeting (as
and when needed)

As an outcome
produced detailed
requirements

decision-making

when needed),

As an outcome produced
detailed requirements

Scaling agile MEL organization AKL organization

decision-

making levels Decision-making Decision-making Decision-making CTs | Decision-making Decision-making Decision-making CTs
team events practices team events practices

Team level Team’s triad Fortnightly IR Quantitative Jira Team’s triad Fortnightly sprint Qualitative ADO
Cross-functional planning meeting, approaches Cross-functional planning meeting, approaches
team Weekly refinement Qualitative team Week.ly refinement No particular
Boundary spanning meeting . approaches Boundary spanning meeting . scoring system
decision-making Look-ahead meeting Spanning boundary decision-making Feature kick-off
team Inception phase in terms of team Ad-hoc meeting (as and
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7.4.4.1 Decision-making team
In the studied organizations, the delivery team triad, that is PO, AO, TL in MEL
organization; and PO, BA, SM in AKL, works collaboratively to make decisions on the

priority of requirements within the team.

7.4.4.2 Decision-making events
In both cases, decision-making events occurred on a regular cadence typically fortnightly,

with a weekly sync-up call, and on an ad-hoc basis, as and when necessary.

The following are the decision-making events which are organized to decide the priority

of requirements within the teams:

Backlog refinement meeting: In the studied organizations, delivery team(s) have an
ongoing backlog refinement, that typically occurred on a weekly basis, where delivery
team triad, UX/UI team member if required, collaboratively decides priorities on

requirements, such as user stories.

Iteration/Sprint planning meeting: In the studied case organizations, fortnightly
meetings are organized where priorities are decided for the upcoming development

IR/sprint.

Look-ahead meeting: In MEL organization, a look-ahead meeting (held in the second
week of the current IR), is organized to support backlog refinement and IR planning. A
look ahead meeting is typically organized in two sessions, for the triad look-ahead and
team look ahead. Triad look-ahead is where the next highly valuable requirements that
the team need to implement, in the next two IRs are refined. Team look-ahead ensures

requirements are clear to the engineers.

7.4.4.3 Decision-making practices

In MEL organization, typically the requirements or user stories, that are decomposed in
the second part of domain level are detailed enough for the engineering for
implementation. Typically, no further decomposition of requirements happens at the team
level. Therefore, decision-making practices, which are generally a combination of
qualitative and quantitative approaches are employed in the second part of domain level

and are adapted at the team level as well.

On the other hand, in AKL organization, requirements, or features, need to be

decomposed into further requirements, to provide detailed understanding of requirements
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for implementation by the engineering team. In AKL organization, priority decisions are
typically made on tacit knowledge. No specific scoring practices and qualitative approach
(e.g., MoSCoW) are employed. Typical factors that are taken into consideration, include
strategic priority, feature priority, team ability and capacity, dependencies, and

specifically technical dependencies.

7.4.4.4 Collaborative technologies

In both the studied cases, CTs play a prominent role through which requirements are
represented, managed and visualized, that further helps in getting the shared
understanding of requirements across the whole organization. In both organizations, CTs
are adapted as per their need. In MEL organization, Jira emerged as primary CT which
is employed synchronously as well as asynchronously, to make decisions on the priority
of requirements at the team level. On the other hand, ADO emerged as the primary CT in

AKL organization.

7.5 Requirements artefacts across scaling agile decision-making levels

In both studied case organizations, requirements artefacts are produced in various forms
at various levels: portfolio level, domain level, team level, that generally provide
information that is needed by the decision makers to make decisions on the priorities. In
addition to this, requirements artefacts help in getting the shared understanding of

requirements across scaling agile levels.

In each case, requirements artefacts are produced via CTs. However, CTs are adopted as
per organizations’ needs. In MEL organization, AHA, Jira, Confluence, Spreadsheet,
PowerPoint are employed as CTs to specify the requirements. On the other hand, AKL
organization employed ADO, Confluence, PowerPoint for building the requirements

artefacts.

In both cases, the CTs- Confluence is mainly employed to maintain documentation of
requirements (e.g., for a detailed discussions and/or analysis on requirements such as
recordings of discussion with customers) that helps in building the shared understanding

of requirements.

7.5.1 Requirements artefacts at the portfolio level

Strategic theme(s): In the studied case organizations, strategic theme(s) is the key
requirements artefact built at the portfolio level and act as a boundary spanning

requirement artefact (Jain et al., 2014) that has influence on the decision-making on the
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priorities of requirements, across all scaling agile decision-making levels. An electronic
template which is configured via CTs -AHA in MEL organization, and ADO in AKL, is
employed to specify the strategic theme(s). However, CTs PowerPoints slides related to
the strategic theme(s) are also maintained specifically to use asynchronously during

decision-making events, such as bigroom planning, for knowledge sharing.

Portfolio backlog is another boundary spanning requirement artefact which is configured
via CTs. AHA is used in MEL organization, and ADO in AKL, to build in at the portfolio
level. The portfolio backlog contains the priority list of requirements - themes, features
in MEL; themes and epics in AKL, which are allocated to the engineering teams for
implementation. In MEL organization, the spreadsheet as CT is also employed to build
an informal portfolio backlog at the portfolio level, which is specifically used during
decision-making event like bigroom planning. The main reason behind the adoption of
Spreadsheet is that it enables synchronous editing during decision-making events,

specifically helpful when the members of decision-making team are distributed.

7.5.2 Requirements artefacts at the first part of domain level

Requirements artefacts that are built in the first part of domain level, seems to be case and
company specific. In MEL organization, requirements that require formal decision-
making process, are termed 'features'. On the other hand, AKL termed them ‘epics'. An
electronic template configured via CTs, AHA in MEL, and ADO in AKL, is employed to
document the requirements. Business-case, an electronic artefact configured via AHA in
MEL organization, and ADO in AKL, is a common requirement artefact that contains all
the required facts and data needed to make decisions on the priority of requirements.
Business-case typically acts as a boundary spanning requirement artefact, typically

consumed and/or built during decision making events to make priority decisions.

7.5.3 Requirements artefacts at the second part of domain level

Requirements artefacts that are built in the second part of the domain level, seem to be
case and company specific. In MEL organization, a storyboard which is typically a
boundary spanning requirement artefact (configured via CT Jira), is built in the second
part of the domain level. On the other hand, feature(s) which is typically a boundary
spanning requirement artefact, a template configured via CT 4DO, is built in the AKL

organization.
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Backlog, termed a work item list in MEL organization, and product backlog in AKL,
contains a priority list of requirements which are user stories in MEL, and features in
AKL. Backlog typically acts as a boundary spanning requirements artefact which is
configured via CTs - Jira in MEL, ADO in AKL.

7.5.4 Requirements artefacts at team level

At the team level, User story(s), spike(s), task(s), team backlog are the requirements
artefacts which are configured via CTs (i.e., Jira in MEL organization, ADO in AKL

organization).

7.6 Incorporate distributed members of decision-making teams

In the studied organizations, members of the decision-making team who make decisions
on the priority of requirements across scaling agile levels are distributed globally in MEL

organization and locally distributed in AKL.

This section compares and contrast the practices that are employed by the case
organizations to incorporate distributed team members during decision-making on the

priority of requirements across scaling agile decision-making levels.

7.6.1 Mode of communication at the portfolio level

At the portfolio level, bigroom planning is a formal decision-making event that is
organized on a Quarterly basis (Q1, Q2, Q3, Q4), where priorities on requirements such
as, themes and features, are decided. In both organizations, portfolio management, who
typically make decisions on the priority of requirements at the portfolio level are
distributed, globally in MEL organization, and locally distributed in AKL. Both
organizations have stressed the importance of face-to-face communication during
decision making that yields outcomes that have been easy to reach through consensus,
arriving at better understanding of requirements through collaboration. In order to do that,
both organizations have arranged travel for the decision makers, to attend the decision-
making event(s) such as bigroom planning. At the AKL organization, where decision
makers are locally distributed, they typically have more frequent face to face
collaboration, typically every quarter, when planning is face-to-face in an auditorium
either at the head office or Hamilton site. This is more frequent than MEL organization.
On the other hand, in MEL, where cost constraints hinder the occurrence of face-to-face

collaboration, generally meetings are four times a year and in-person at least twice a year.
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These are in an auditorium either at the head office or Melbourne site and alternating

virtually, every three months via CTs discussed in Section 7.6.5.

7.6.2 Mode of communication at the domain level

In the studied case organizations, decision-making teams who makes decision on the
priority of requirements at the domain level, are either at the same location or distributed.
Therefore, decision-making events are either organized face-to-face (in-person) or

virtually via CTs (discussed in Section 7.6.5).

7.6.3 Mode of communication at the team level

At the team level, in both organizations, all team members are generally at the same
location. Typically, the decision-making events- team backlog refinement, sprint/iteration
planning meeting - are team specific and are organized face-to-face in the studied

organizations.

7.6.4 Current mode of communication across scaling agile levels (i.e., during the

time of data collection)

During the time of data collection (September 2020 in MEL organization, March 2020 in
AKL organization), due to the COVID-19 pandemic, team members were working
remotely. Therefore, all the scaling agile decision-making events were organized virtually

via CTs (web conferencing tools discussed below in Section 7.6.5).

7.6.5 Collaborative technologies

Web conferencing tool: The studied cases employed web conferencing tools, such as
MSTeams, as their primary synchronous communication tool to communicate with cross-
site members of the decision-making team. The application sharing feature of MSTeams
as CT, enable cross-site members of decision-making teams, to apply synchronous editing

of requirements artefacts if needed during decision-making event(s).

In addition to the formal synchronous communication, informal synchronous
communication (e.g., instant messaging, instant calling, team(s) specific channel to
communicate internally within the team) as well as asynchronous communication (e.g.,
offline chat, tag to notify people, recordings of decision-making events) are also
organized via web conferencing tool (i.e., MSTeams) to communicate with distributed

members wherever needed.
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Email as CT is employed as an asynchronous communication mechanism to

communicate with decision-making teams in the studied case organizations.

7.7 Challenges and potential strategies

Challenges that are faced by the organizations during decision-making on the priority of
requirements across scaling agile decision-making levels, are outlined in Table 7.10. The
potential strategies that emerged to overcome those challenges, are outlined in Table 7.11.
challenges and potential strategies that were not identified in the studied case organization

are represented via a blank value in Table 7.10 and Table 7.11.

Table 7.10

Challenges faced by studied case organizations
Challenges MEL AKL

organization organization

Distributed distance (DD) Yes Yes
Temporal distance (TD) Yes N/A
Tension between product and engineering (TPE) Yes Yes
Accumulating technical debt (ATD) Yes Yes
Quality of requirements (QoR) Yes Yes
Bias during decision making (BDM) Yes Yes
Difficult to measure Business Value (DBV) Yes Yes
Dealing with quality requirements (QRs) Yes Yes
Difficulty in estimating effort (DEE) Yes Yes
Inadequate requirements analysis (IRA) Yes Yes
Lack of requirements clarity (LRC) Yes
Dependencies across domain(s) (DaD) No Yes
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Table 7.11

Potential strategies to overcome challenges emerged from the studied case organizations

Challenge | Potential strategies MEL AKL
category organization |organization
For DD CTs (e.g., MSTeams) Yes Yes

For TD CTs (e.g., MSTeams) Yes N/A

Organize travel

Formal synchronous (e.g., dedicated events- like
bigroom planning) and asynchronous communication
(e.g., Email)

Informal synchronous (e.g., instant messaging) and
asynchronous communication (e.g., offline chat)
In-person meeting wherever possible

Early morning and Late evening meetings

For TPE Optimal mix of requirements Yes Yes
For ATD Implement technical debt together with strategic work | Yes Yes
(e.g., user story),
Payoff tech-debt as a part of each IR Yes Yes
Categorize the requirements Yes Yes
Encourage teams to bring-in tech-debt Yes
Establish dedicated technical debt team Yes
Plan 11IR to pay off tech-debt when in-between the Yes
release
For QoR Dedicated capacity (i.e., 10% to 20%) to ensure the No Yes
right amount of detail is present in requirements (e.g.,
user story)
AC and DOD need to support the lean principles Yes
For BDM Optimal mix of requirements Yes Yes
For DBV Business education required for the decision-making Yes
team(s)
For QRs Unambiguously specified the QRs Yes Yes
Inception phase to identify QRs upfront Yes
Discovery phase to identify QRs (specifically Yes Yes
performance requirements) upfront
Microservices style architecture Yes Yes
In-Progress: security/to ensure zero attacks via API Yes
gateway
Service level objectives dashboard Yes
Automate QRs Yes Yes
Capacity allotment to work on QRs Yes
For DEE No particular solution strategies Yes Yes
For IRA Discovery phase Yes Yes
For LRC Escalation matrix Yes

Teams’ catch-up
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Challenge | Potential strategies MEL AKL
category organization |organization
For DaD Identify dependencies upfront (e.g., discovery phase, Yes Yes

Inception phase),

CTs to visualize dependencies,

Continuous communication and collaboration
Microservices architecture

Domain specific requirements Yes In-progress

7.8 Salient categories emerged as an outcome of cross-case analysis

The following salient categories guided me in evolving the initial conceptual framework
of requirements prioritization in SADSD, that was developed by analysing the individual
case organizations’ data as well as from literature support (discussed in Chapter 4: Section

44.23).

Domain level: As discussed in the introduction section of this chapter, the middle
decision-making level, which is termed segment level in MEL case organization, and tribe
level in AKL organization, is a technical product area where teams are generalizing
specialists who work autonomously end-to-end to solve business problems'. These
business problems, termed feature in MEL and epics in AKL typically span portfolio and
the middle levels (termed domain level in my new adopted level) in terms of decision
making on their priority. Therefore, due to the commonalities in terms of the process
adopted by the organizations on the decision-making of their priorities, I have termed
them as domain level. A more elaborated description of the process is provided in the

Section 7.4 of this chapter.

High-level requirements: In the studied cases, requirements that demand significant
effort and/or investment, require a formal decision-making process. This draws initial
decision-making at the first part of the domain level, and formal prioritization and
communication at the portfolio level. In the studied cases, these requirements are termed
as features, in MEL and epics in AKL (discussed in Section 7.4.2, 7.4.1). Therefore, due
to the commonalities in terms of processes adopted, I have termed them as high-level
requirements (HLRs). The detailed discussion on this category is provided in a discussion

in Chapter 8.

Intermediate-level requirements: In the studied case organizations, HLRs are
decomposed into further requirements in the second part of the domain level, typically

via a team of teams event that can be implemented via a short development cycle, like,
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two weeks. These requirements are generally termed as user stories in the MEL
organization, and features in AKL. Therefore, due to the commonalities in terms of
process adopted by the studied case organizations on the decision-making of requirements
that are decomposed from the HLRs, I have termed them as intermediate-level
requirements (ILRs). The detailed discussion on the ILRs is provided in a discussion in

Chapter 8.

Low-level requirements: In the studied case organizations, ILRs are decomposed into
further requirements that can provide detailed information to the engineering/delivery
team(s) for implementation. These requirements are generally termed as user stories in
both studied case organizations (discussed in Section 7.4.4). Therefore, due to the
commonalities in terms of processes adopted by the organizations on the decision-making
of priority of requirements at the team level, I have termed them as low-level requirements

(LLRs). The detailed discussion on the LLRs is provided in a discussion Chapter 8.

Inter-iteration prioritization, Intra-iteration prioritization: The cross-case analysis
guided me in linking the requirements classification and organization, decision-making
levels (i.e., portfolio level, domain level, team level), and decision-making events, which
yield emerging categories called “inter-iteration prioritization” and “intra-iteration”

prioritization.

Inter-iteration prioritizations: For example, bigroom planning which is performed at the
portfolio level where organization-wide requirements priority decisions, and HLRs that
require significant effort and/or investment, are formally decided. They are then
communicated to the engineering teams for implementation. This yields an emerging

category - inter-iteration prioritization.

Intra-iteration prioritizations: For example, development iteration planning or sprint
planning, is performed at the team level where team specific requirements are decided
and prioritized that can be implemented in short development cycles. They yield an

emerging category called intra-iteration prioritization.

A detailed discussion on the inter-iteration prioritization and intra-iteration prioritization

is provided in a discussion Chapter 8.

Integrated agile RE practices: Classic RE activities as suggested by Sommerville
(2009) that consist of requirements discovery and understanding, requirements
prioritization and negotiation, requirements artefacts that are initially adopted to structure
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the findings of this research study still exist, but typically in the form of integrated agile
RE. According to the findings of this research study, these activities are tightly integrated,
which further guided me in evolving the initial conceptual framework of requirements
prioritization in SADSD (discussed in Chapter 4: Section 4.4.3). The detailed discussion

on this category is provided in discussion Chapter 8.

Boundary spanning mechanisms: the cross-case analysis guided me in linking the
decision-making events, decision-making teams, requirements artefacts, and decision-
making levels which yields the emerging the category of boundary spanning mechanisms
(in the form of personnel involved, requirements artefacts, decision-making events). The

detailed discussion on this category is provided in discussion Chapter 8.

7.9 Summary

The findings of the studied case organizations are compared and contrasted in this
chapter. The existing salient categories are modified, and new salient categories are

defined, wherever they are needed as an outcome of cross-case analysis.

Chapter 8 describes the conceptual framework that was built to synthesize and aggregate

the findings of this research study.

196



Chapter 8: Discussion

8 Discussion

Introduction: The requirements prioritization process was analysed to identify and
understand the life cycle of requirements prioritization, from an idea to operational in two
scaled agile distributed organizations. The synthesized model was developed that depicts
the distilled version of core and peripheral requirements prioritization activities, as
identified across the studied case organizations. The conceptual framework draws upon
mutually supporting multiple data sources and methods which are: interview data,
informal discussion with participants, electronic requirements artefacts, close observation
of decision-making event(s) employed by the studied cases, in order to make decisions
on the requirements priorities. This closeness to practices, enabled me to identify the
divergence between practitioners’ actions and both the prescribed models in the
organizations as well as classical decision-making activities to prioritize the requirements

found in the literature.

Analysis was done in multiple phases that guided me to develop a synthesized but
abstracted version of the requirements prioritization process from the studied
organizations, MEL case organization, and AKL case organization. Following are the
three core phases of analysis: individual case analysis - inductive analysis, literature

support - deductive analysis, cross-case analysis - inductive and deductive analysis.

In the first phase of analysis, salient categories of the requirements prioritization process
emerged from the individual analysis of studied case organizations (MEL case analysis-
Chapter 5, AKL case analysis- Chapter 6). As an outcome of the second phase of analysis
(discussed in Chapter 4: Section 4.4.3), findings that emerged from the individual case
analysis were structured via literature support and guided me to develop an initial
conceptual framework of requirements prioritization in SADSD. In the third phase of
analysis, 1.e., cross-case analysis, new salient categories emerged and some of the existing
categories were re-defined. They include segment level in MEL organization, tribe level
in AKL organization, that further guided me in evolving the initial conceptual framework
of requirements prioritization in SADSD. The framework was developed by analysing
the individual case organizations’ data as well as via literature support. In addition to this,
feedback from key decision-makers of studied case organizations was sought to validate
the conceptual framework. An overview of salient categories is provided in Chapter 7:

Section 7.8.
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Section 8.1 provides an overview of the conceptual framework of requirements
prioritization in SADSD, developed by analysing the case organizations. Life cycle
activities of the subject, in distributed settings, are discussed in detail in Section 8.2,
Section 8.3, and Section 8.4. Next in Section 8.5, CTs and their role in requirements
prioritization is discussed. In Section 8.6, challenges that occur while making decisions

on those priorities, the settings and potential strategies are discussed.

8.1 Conceptual Framework overview

Figure 8.1 depicts the framework derived for requirements prioritisation in SADSD.
Pragmatic notations are employed to draw the conceptual framework instead of using a
formal notation such as a process diagram, or data flow diagram (DFD). The main reason
to employ pragmatic notation is that I wanted to provide a pictorial representation of the
high-level overview of prioritization process that could be difficult to achieve via formal
pragmatic notation. However, the pragmatic notations are initially adapted from the DFD.
The research study findings indicate that as shown in the conceptual framework (Figure
8.1), there are three decision making levels, including portfolio level, domain level, team
level, where primarily the priorities of requirements are decided in scaled agile
organizations. Portfolio level and domain level are the levels where typically the inter-
iteration prioritization as well as intra-iteration prioritization are performed. On the other

side, typically intra-iteration prioritization is performed at the team level.

e Portfolio level (inter-iteration prioritization)
e Domain level (inter-iteration prioritization, intra-iteration prioritization)

e Team level (intra-iteration prioritization)

The occurrence of these decision-making levels varies with requirements classification.
Typically, the requirements that require significant investment and effort, such as two to
three months of work, are represented as high-level requirements (HLRs) in this research
study requires formal decision-making process (i.e., portfolio level, domain level, team
level). Their initial decision-making is generally performed in the first part of domain
level and then moved to the portfolio level for final confirmation on their priority. At the
2" part of domain level, the HLRs are then decomposed into further requirements
represented as intermediate level requirements (ILRs) and typically form inter-iteration
prioritization across teams (project specific). The next level is the team level where ILRs
are decomposed into low-level requirements if needed that provide detailed requirements

required information to the delivery teams and typically form intra-iteration prioritization.
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Boundary spanning is an important component of requirements prioritization in scaled
agile development, that emerged from the case analysis. Boundary spanning is important
for requirements prioritization, as boundary spanning yields knowledge acquisition,
negotiation, consensus building, and conflict resolution which are the key activities
typically needed while making decision on the priority of requirements (Cross et al., 2013;
Jain et al., 2014). Boundary spanning is the act of bringing together two or more groups
of people who are typically separated by location, that is, locally distributed and/or
globally distributed., or separated by hierarchy, or a function (Cross et al., 2013; Jain et
al.,, 2014). Three categories of boundary spanning mechanisms are identified in this
research study, that includes boundary spanning event(s), boundary spanning

requirement artefact(s), boundary spanner role(s).

According to the findings of this research study, boundary spanning mechanisms
primarily occur when requirements prioritization decisions, are made at the inter-iteration
levels. However, boundary spanning mechanisms partially occur during intra-iteration
prioritization as well. According to this research study findings, inter-iteration
prioritization decisions are typically formed at the portfolio and domain levels. Scope of
the boundary spanning mechanisms that occur to perform inter-iteration prioritization,
vary at both levels - portfolio and domain levels. A notable difference is that, for
organization- wide requirements prioritization decisions are formed via boundary
spanning at the portfolio level. On the other hand, requirements prioritization decisions

across teams (project specific), are performed at the domain level.

Prioritization of requirements at each of these decision-making levels, portfolio, domain,
and team levels, typically consist of requirements discovery and understanding, decision
making events, decision making practices, decision making team, requirements artefacts
(as shown in Figure 8.1). These activities are influenced by (Sommerville (2009)), classic
requirements elicitation and analysis. They include: (i) requirements discovery and
understanding (shown by blue colour in the model), (ii) requirements prioritization and
negotiation (shown by yellow colour in the model), (ii1) requirements artefacts (shown by
green colour in the model), (iv) classification and organization of requirements (typically
present in the form of decision-making practices shown by yellow colour). According to
the research study findings, these activities are not clearly separated and instead, they are

highly integrated and occur at various levels with varying details, in order to make
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decisions on the priority of requirements. This finding confirms the findings of
Sommerville (2005), who reported integrated RE in large scale agile software

development.

e Requirements discovery and understanding: Potential requirements are
discovered, understood, and classified at each of the decision-making levels (i.e.,
portfolio level, domain level, team level).

e Decision making events: At each level, decision making events that are typically
team specific decision-making events or boundary spanning decision-making
events, occur to make decisions on priority requirements.

e Decision making team: At each level, the decision-making team, which is
typically a cross-functional decision-making team, works collaboratively and
continuously to make decisions on priority requirements. In addition to this,
boundary spanners may also be a part of the decision-making team wherever
needed.

e Decision making practices: Practices to make decisions on priority requirements,
are a combination of quantitative methods or objective weights, as well as
qualitative methods or subjective weights, which are typically consumed during
decision making events. Scope, timeframe, and hierarchical structure of
requirements generally influence the decision-making practices needed to make
priority decisions at each of the scaling agile decision-making levels.

e Requirements artefacts: Requirements are generally documented in the form of
locally relevant requirement artefacts and/or boundary spanning requirements
artefacts, which are typically consumed and/or produced during decision making
events to make decisions on priority requirements. Scope, timeframe, and
requirements classification, typically influence the type of requirements artefacts

produced and/or consumed across scaling agile decision-making levels.
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Figure 8.1

Conceptual framework of requirements prioritization in SADSD
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Chapter 8: Discussion

8.2 Portfolio level

It is a portfolio level, which is typically the highest decision-making level where primarily
the business goals, (represented as strategic themes in this research study), that connect
with the organization’s overall business strategy are decided and prioritized. In addition
to this, requirements that demand significant investment and effort, such as two to three
months of work, are represented as high-level requirements (HLRs) in this research study.
The HLRs typically emerge from each of the domains towards achieving strategic themes,
and are formally signed off, communicated, and allocated to the engineering for

implementation at the portfolio level.

According to the research study findings, the above two objectives are achieved via inter-
iteration prioritization which is typically performed through boundary spanning
mechanisms. Three categories of boundary spanning mechanisms are identified during
inter-iteration prioritization, that includes boundary spanning events, boundary spanning

requirement artefacts, boundary spanner(s) role.

The following are the mechanisms that are performed at the portfolio level to make

decisions on the priority of requirements.

8.2.1 Requirements discovery and understanding

According to the findings of this research study, an open innovation approach (Damian
et al., 2021) is employed to collate potential requirements from all possible stakeholders.
At the portfolio level, portfolio management predominantly collate the potential
requirements from all possible stakeholders (internal stakeholders as well as external
stakeholders) that are needed to accomplish strategic themes and/or contribute to the
themes’ formation. Some of the practices that are employed to collate potential
requirements include competitors’ analysis, track market trends, industry analysts
(Damian et al.,, 2021). However, practices that are employed to collate potential
requirements seems to be case and company specific. A detailed discussion of this is
provided in Chapter 7: Section 7.2. Possible reasons for this variance, includes the type
of business an organization is performing, scaling agile framework and their local

adaptation.
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8.2.2 Decision making team

Portfolio management, which is a cross-functional decision-making team, consists of
most senior enterprise business and technology stakeholders, as well as business owners
(Ambler & Lines, 2012; Leffingwell, 2011), called domain leaders in this research study.
Domain leaders typically bring business and technology needs that are emerging from
their respective domains. Designations the decision makers hold, may vary in
organizations and one person may hold multiple responsibilities (Ambler & Lines, 2012;
Leffingwell, 2011). A typical reason for this variance is that emerging from this research
study, are organizational needs, adoption of scaling agile frameworks and their local

adaptations.

In MEL organization, portfolio management consists of SVP engineering, SVP product,
SVP architecture, SVP UX, domain leaders where SVP architecture brings strategic
technical direction and SVP engineering provides a resourcing perspective. SVP product
provides overall business perspectives, SVP UX brings the customer voice, domain

leaders provide emerging business and technical needs, within their domain.

In the AKL organization, portfolio management which is called Governance forum
consists of CCO bringing the customer voice, CDO bringing technical needs, resources
as well as business perspectives, domain leaders providing emerging businesses and

technical needs within their domain.

According to this research study findings, portfolio management is typically a

boundary spanning decision making team by location, function, and hierarchy.

As for location, members of portfolio management are distributed in the studied case
organizations. In MEL, decision makers are globally distributed, whereas in AKL

organization they are nationally distributed.

As for function, each of the members of portfolio management team have their own
specific responsibilities during decision-making. For example, in AKL organization, the
CCO brings customer voice, CDO brings technical perspectives, business and resource

perspectives during decision-making on the priority of requirements.

As for hierarchy, typically the leaders of domains play a key role in facilitating the
exchange of information, such as clarity of requirements between portfolio and domain

levels. At the portfolio level, leaders of domain(s) typically provide all the facts and data
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that are needed to make decisions on the potential HLRs and/or themes that are emerging
within their domain, and progress of HLRs. At the domain level also, leaders of the
domain typically provide clarity of requirements, and communicate any change in priority

decisions, on the behalf of portfolio management.

These findings coincide with Eckstein (2014), Grewal and Maurer (2007), Hobbs and
Petit (2017) who posit that a hierarchical structure of decision-making team is needed in

large scale agile projects, in order to make decisions on the priority of requirements.

8.2.3 Boundary spanning requirement artefact

Requirement artefacts that are typically consumed by various levels are termed as
boundary spanning requirement artefacts (Jain et al., 2014). At the portfolio level, a
strategic theme(s) is the boundary spanning requirement artefact, an electronic artefact
configured via CTs, which is typically defined and prioritized at the portfolio level that
has influence at all the levels: domain level, and team level, in terms of decision making

on requirements priorities.

Another boundary spanning requirement artefact is the business-case, an electronic
artefact configured via CTs (discussed in Section 8.5). This is consumed at the portfolio
level and typically built at the domain level, that contains all the facts and data such as
benefits, costs, and effort that are typically needed to make decisions on the potential
HLRs, as well as provide a basis to the engineering team(s) to decompose HLRs into

further requirements, termed as ILRs and LLRs in this research study.

Portfolio backlog is another boundary spanning requirement artefact, an electronic
artefact configured via CTs (discussed in Section 8.5), which is produced at the portfolio
level, that contains strategic themes and the priority list of HLRs that are typically

allocated to each of the domains for implementation, based on their relevancy.

8.2.4 Boundary spanning events

Portfolio Sync-up is typically organized via CTs (discussed in Section 8.5). This is for
check-ins where typically the portfolio management team members come together to get
visibility on the progress of HLRs towards achieving strategic themes, removing
impediments, addressing dependencies and any change in the priorities of requirements.

This event has a more operational focus than a strategic portfolio review.
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Strategic portfolio sync-up event is organized via CTs (discussed in Section 8.5) and is
typically focused on achieving and advancing the strategic vision. This event is organized
on a quarterly cadence, where portfolio management evaluates, defines and updates the
strategic themes that connect with the organization’s overall business strategy. This event

typically occurs before organizing the “bigroom planning” event.

Bigroom planning planning event is organized via CTs (discussed in Section 8.5): this is
the event where whole organization is generally invited, but product and engineering are
the key participants of the event. This event is usually a quarterly cadence event where
strategic themes, HLRs for the upcoming release IR of 3 months, are formally
communicated, shared understanding of priority of requirements among product and
engineering is achieved, visualizing and negotiating the priorities and dependencies

across the domains, are identified and managed.

To sum up, according to the findings of this research study, the boundary spanning event
is tailored as per each organizations’ needs. Frequency and duration of boundary spanning
event(s) may vary between organizations. For example, a bigroom planning event, which
is a week-long event in MEL organization, in AKL organization, is only a one-day event.
This event is typically a SAFe practice (Dalton, 2018; Mutschler et al., 2020) often held

for two-days, but studied case organizations modified this practice as per their needs.

8.2.5 Decision making practices (decision-making factors and techniques)

For strategic themes: Strategic themes are very high business level requirements that are
generally unchanged for up to one year or can go above a year (Ambler & Lines, 2012).
The study findings indicated that business values, which are native to Agile and is
mentioned by Agile authors (Berander & Andrews, 2005; Daneva et al., 2013; Ramesh et
al., 2010), is a main prioritization driver in terms of deciding strategic themes. A strategic
theme(s) provides the biggest opportunity to the business and customers and is typically
selected as a high priority theme.

For HLRs: As emerged from the study findings, HLRs typically span boundary at
portfolio and domain levels, in terms of decision making on their priority. According to
the study findings, usually high-level evaluation is performed in terms of decision making
on the priorities of HLRs by the portfolio management, at the portfolio level. Portfolio
management may adjust the priority score of HLRs wherever needed, but ultimate

recommendation typically comes from the delivery team(s).
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In summary, the study findings indicated that in both studied case organizations,
processes that are employed at the portfolio level to make decision on the priority of
requirements such as, strategic themes and HLRs, as well as the process specific practices,
have similarities. However, process specific practices seem to be case and company

specific, to some extent (shown in Table 8.1,Table 8.2).

Table 8.1

Process for decision-making at the portfolio level

Process to make decisions on the priority of requirements (i.e., strategic themes, HLRs) in the
studied case organizations (MEL organization and AKL organization)

Two main objectives at the portfolio level in terms of decision making:
*Business goals that connect with organization’s overall business strategy are decided and prioritized

*HLRs towards achieving business goals are formally signed off, communicated, and allocated to the
engineering for implementation

Inter-iteration prioritization across domains

Portfolio management a cross-functional decision-making team

Boundary spanning mechanisms occurrence at the portfolio level
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Process specific practices

MEL Organization

AKL Organization

level requirements that are generally
unchanged for up to one year or can go

above year.

HLRs scope discussed in section 8.3.

Terminology Business goals represented as strategic | Business goals represented
themes as strategic themes
HLRs terminology discussed in section
8.3.

Time frame generally unchanged for up to one year | generally unchanged for
or can go above year up to one year or can go
HLRs timeframe discussed in section above year
8.3.

Scope Strategic themes are very high business | Strategic themes are very

high business level
requirements that are
generally unchanged for
up to one year or can go
above year

Prioritization | Main BV BV

practices prioritization
driver
Learning Applied during prioritization Applied during
experience prioritization
Hierarchical Applied during prioritization Applied during
structure of prioritization
requirements

Decision making events on
regular cadence

(Organized via CTs, face to
face)

quarterly, monthly, ad-hoc

quarterly, fortnightly, ad-
hoc

Cross-functional decision-
making team

Called Portfolio management

Called Governance forum

Requirements artefacts
configured via CTs

AHA, Spreadsheet, Confluence,
PowerPoint

ADO, Confluence,
PowerPoint

8.3 Domain level

Products are classified into domains which is typically a technical product area (e.g.,

Residential tribe) where teams are generalizing specialist’s teams in a particular domain.

According to the findings of this research study, the role of a domain is twofold. In the

first part of a domain, intra-iteration prioritization is performed to support inter-iteration

prioritization at the portfolio level, whereas in the second part of the domain, inter-

iteration prioritization is performed.

so at the tribe level, eg. Residential tribe we have meeting fortnightly which is where
basically leaders across resi tribe. [AKL P2]
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8.3.1 Intra-iteration prioritization: first part of Domain level

Potential requirements that require significant effort and/or investment, such as two-three
months of work, are termed HLRs and typically need a formal process in terms of decision
making on their priorities. This finding coincides with (Leffingwell, 2007), who posits
the need for a structured decision-making process for the requirements that need a large

effort.

According to the findings of the research study, HLRs typically span a boundary in terms
of decision making on their priority. In the first part of a domain, potential HLRs emerge
from each of the domains towards achieving strategic themes and/or contributes to the
formation of strategic themes. These are initially defined, prioritized and submitted to the
portfolio level via domain(s) leaders for formal sign-off. Domain leaders are the actors
who own the business and technical need emerging from their respective domain which

seems to be an adaption of BOs role, as defined in SAFe framework (Leffingwell, 2011).

The following are the mechanisms that emerged from the research study in order to make

decisions on the priority of potential HLRs.

8.3.1.1 Requirements discovery and understanding

According to the research study findings, collating the potential requirements is a
continuous exploration process (Damian et al., 2021). The potential HLRs that include
new functionality, enhancement in the existing system, architectural work, may locally
originate within the domain and/or be served by the portfolio level and team level.
According to the findings, an open innovation approach (Damian et al., 2021) is employed
to collate potential requirements from all possible stakeholders, internal and external. At
the domain level, product management predominantly collate the potential requirements
from all possible stakeholders that are needed to accomplish strategic themes and/or
contribute to the themes’ formation. However, the practices that are employed to collate
potential HLRs from all possible stakeholders, seem to be case and company specific
(described in Chapter 7). Potential reasons include type of business an organization is

performing, adoption of scaling agile framework and their local adaptation.

8.3.1.2 Boundary spanning requirement artefact(s)

According to the research study findings, potential HLRs are specified in the form of a
business-case. An electronic business-case template configured via CTs (discussed in
Section 8.5), is typically built to collate all the required facts and data. This includes a

high-level description of requirements, benefits, effort, risks required to make decisions
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on the candidate HLRs (Ambler & Lines, 2012; Heikkil4 et al., 2017; Leffingwell, 2011).
A Business-case typically acts as a boundary spanning requirement artefact, which is
produced at the first part of a domain level for initial decision making on the potential
HLR as well as being consumed at the portfolio level by the portfolio management for
formal sign-off. In addition to this, a business-case is also consumed at the second part of
the domain level as well as at the team level for decomposing the HLRs into further

requirements, termed as ILRs and LLRs in this research study, and sets priorities on them.

8.3.1.3 Boundary spanning decision making team

According to the research study findings, middle management which is a cross-functional
decision-making team works collaboratively to define and evaluate the priority score of
potential HLRs. Designations the decision makers' hold may vary in organizations and
one person may hold multiple responsibilities (Daneva et al., 2013; Leffingwell, 2011).
Typical reasons of this variance, includes organization needs, adoption of scaling agile

frameworks and their local adaptations.

In MEL organization, a decision-making team who makes decisions at the first part of a
domain level, typically consists of PM, who brings business perspectives, director of
UX/UI bringing the customers' voice wherever needed, program architecture owner who
brings solution perspectives, and the director of engineering ensures delivery and resource
perspectives. They all work collaboratively to make decisions on the priorities of potential

HLRs.

In the AKL organization, the decision-making team typically consists of senior PO, who
brings business perspectives, senior UX/UI who brings the customers voice wherever
needed, solution architect who brings solution perspectives, and tribe lead who brings

overall resource perspectives and ensures delivery.

According to the research study findings, middle management is typically a boundary

spanning decision making team by location, function, and hierarchy.

As for location, there are distributed members of the decision-making team. In MEL,
decision makers are typically globally distributed, while AKL decision-makers are locally

distributed.

As for function, each of the members of decision-making team have their own specific
responsibilities during decision-making. For example, in MEL organization, the PM

brings business perspectives, program architecture owner brings technical perspectives.
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As for hierarchy, there are designated leaders of the domains. As emerged from the
research study, at the domain level, typically the PMs/senior POs facilitate the exchange
of information such as potential HLRs and/or change in requirements from the delivery
team side, which is then communicated and represented via leaders of domain(s) to the
portfolio level and vice versa. These findings coincide with (Eckstein, 2014; Grewal &
Maurer, 2007; Hobbs & Petit, 2017) who posit that a hierarchical structure of a decision-
making team is needed in large scale agile projects in order to make decisions on the

priority of requirements.

8.3.1.4 Decision making events

Decision making events are typically organized via CTs, and/or a face-to-face event
(discussed in Section 8.5). The events that are organized to make an initial decision on
the priorities of HLRs generally occur on regular cadences (Heikkild et al., 2017; Ramesh
et al., 2010). Decision-making events are typically held on a fortnightly basis to plan
current HLRs, future HLRs, and take ideas through discovery. Weekly sync-up calls are
held to check progress of already scheduled HLRs, any changes in priorities decided
priority, resolve dependencies if occur any. In addition to the planned events, ad-hoc calls

are made, as and when necessary.

8.3.1.5 Decision making practices (decision-making factors and techniques)

According to the study findings, techniques that are consumed to evaluate the priority
score of potential HLRs, are a combination of quantitative methods (i.e., objective
weights), as well as qualitative methods (i.e., human judgement) (Berander & Andrews,
2005; Lehtola et al., 2004). In quantitative methods, typically numerical values are
assigned to the different aspects of potential HLRs. I have used the aspects and factors
interchangeably that are typically considered to evaluate the priority score of potential

HLRs.

Decision-making factors: Common factors that are employed which are commonly
reported in the literature (Alenljung & Persson, 2008; Berander & Andrews, 2005;
Daneva et al., 2013), include business value, risks, urgency, opportunity, effort, NPV, and
strategic fit. The salient factors are typically evaluated on a numerical scale, 1 to 10 in
MEL organization, and 1 to 5 in AKL. This is an automated matrix, configured via CTs
(discussed in Section 8.5), where the lowest number represents the lowest value item and
the highest number represent the most valuable item. However, interviewees agreed that

these aspects could well be subjective to some extent. For example, effort is typically
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estimated based on the tacit knowledge of the participants. These findings coincide with
Daneva et al. (2013) who also admitted the role of subjectivity, while evaluating the
priority score of requirements in large scale agile projects.

but the idea is that we have a weighting system and then it's managed by people, not

just by math. [MEL P4]
Decision-making techniques: Following are the quantitative and qualitative methods
that have emerged from the research study findings, which are commonly reported in the

literature as well (Daneva et al., 2013; Herrmann & Daneva, 2008) to evaluate the priority

score of high-level requirements.

Weighted shortest job first approach (WSJF): WSJF which is typically a SAFe practice
(Leffingwell, 2011) employed by case organizations and tailored as per their need to

evaluate the priority score of potential HLRs.

In the original WSJF method, typically the Fibonacci series is employed on factors that
are considered to evaluate the priority score of a potential HLR (Leffingwell, 2011). In
MEL case numerical scale 1 to 10 is used. On the other hand, in AKL organization, WSJF
is typically employed qualitatively instead of employing its proper matrix (i.e., WSJF

=User business value +Time criticality + (Risk reduction + Opportunity)/Job size)'®.

Hierarchical structure of requirements: It is typically used as a relative value of a
requirement along with the other requirements. and enables the prioritization of
requirements against each other that belong to the same or different category and/or same

abstraction level (Ktata & Lévesque, 2009)

Learning experience: Adjustments to the priorities of potential HLR are based on the
participants' knowledge and/or experience. The priority of potential HLR can be adjusted,
especially when more than one item holds the same priority score and/or has the same
importance (Daneva et al., 2013; Herrmann & Daneva, 2008; Zowghi & Damian, 2003).
In such cases, generally the benefits especially return on investment, and customer impact
of one over another are compared, which is typically done based on the participants'

knowledge and/or experience.

To sum up, according to the findings, the processes that are adopted to make decision on

the priority of HLRs, seem to be similar in both studied case organizations (summarized

16 https://www.scaledagileframework.com/wsjf/
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in Table 8.3). But the process specific practices to make decisions on the HLRs, seems to

be case and company specific (summarized in Table 8.4).

Timeframe and scope (granularity of requirements): Timeframe and scope of
HLRs vary in the studied case organizations. In MEL organization, HLRs typically
fit in a release IR of 3 months. On the other hand, HLRs are broader in scope and
timeframe, typically taking multiple releases in the AKL organization than in
MEL. In addition to this, HLRs typically span across domains from the
implementation point of view in AKL organizations that results in excessive
dependencies across domains, whereas the MEL organization manages this by

limiting the scope of HLRs to be domain specific.

Table 8.3

Process for decision-making on HLRs at the domain level

Process to make decision on the HLRs in the studied case organization (MEL organization and
AKL organization)

Definition of HLR: potential requirement that require significant effort and investment termed as
HLRs

Initial decision making on HLRs in the 1st part of domain level

Formal sign-off on HLRs at the portfolio level

Intra iteration prioritization to support inter-iteration prioritization at the portfolio level

Partial occurrence of boundary spanning mechanisms during intra iteration prioritization

Terminology: Terminology that is employed to denote HLRs, seems to be case and
company specific. A requirements abstraction model is employed, which is similar
to the Leffingwell (2011) model (epic—>feature>user story) in the studied case
organizations, that have influence on the nomenclature of requirements. However,
both organizations tailored requirements by a hierarchy model as per their need. In
MEL, feature(s) are typically termed as HLRs, whereas epic(s) typically act as
HLRs in AKL. A possible reason for this variance that has emerged from our
findings, is the CTs adoption that is employed to manage the requirements across

the scaling agile levels in studied case organizations.
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Process specific practices

MEL Organization

AKL Organization

Terminology for HLRs Features Epics
Time frame Fit in a release iteration (i.e., | Take multiple release iterations
3 months) (more than three months)
Scope Broad in scope typically Much broader than MEL
require more than one organization require more than
delivery team for one delivery team
implementation, Typically, span multiple
Typically, domain specific domains
Prioritization | Numerical Numerical scale 1 to 10 Numerical scale 1 to 5
practices scale
Prioritization BV, Risk, Urgency, Strategic fit, NPV
factors opportunity, effort
WSIJF (SAFe Adapted as per their need Adapted as per their need and
practice) and applied quantitatively applied qualitatively
Automated AHA as CTs ADO as CTs
prioritization
matrix
configured via
CTs
Requirements | Plays a significant role Plays a significant role during
classification during prioritization. prioritization.
Percentage based resource No fixed percentage,
allocatlpn on each category | Typically classify them as
of requirements mandatory and optional
(architectural work, tech- (discretionary work, tech-debt
debt work, strgteglc work, work, compliance work)
defect correction work)
Learning Applied during prioritization | Applied during prioritization
experience
Hierarchical Applied during prioritization | Applied during prioritization
structure of
requirements

Decision making events on
regular cadence

(Organized via CTs, face to
face)

Fortnightly, weekly, ad-hoc

Fortnightly, weekly, ad-hoc

Cross-functional decision-
making team

PM, engineering manager,
program AO, director of
UX/UI

Senior PO, tribe lead, solution
architect, senior UX/UI

Requirements artefacts
configured via CTs

AHA, Confluence

ADO, Confluence
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e C(lassification of HLRs: According to the study findings, all potential requirements,
that include architectural work, enhancement work, strategic work, and technical
debt work, that require significant effort and/or investment are termed as HLRs.
However, requirements classification and the resource spending on each of the
categories of HLRs seems to be case and company specific. In MEL, typically
quantitative weights, where 30% of resources are assigned to architectural work,
and 60% are assigned to strategic work, are assigned to each of the categories of
HLRs, whereas in AKL, typically qualitive weights such as, compliance work that
is essential, tech-debt work is optional, are assigned to each of the categories.
Typical reasons for this variation include organization context, (type of business
an organization is performing).

e Factors and the techniques (i.e., quantitative methods, qualitative methods)
through which potential HLRs are scored and evaluated, seem to be very case and
company specific. This finding coincides with Lehtola et al. (2004). It seems that
the type of business an organization is performing, classification of requirements,
learning experience (i.e., tacit knowledge) has an effect on the aspects that are

employed to evaluate the priority score of potential HLRs.

8.3.2 Inter-iteration prioritization: second part of domain level

In the second part of a domain level, a priority list of HLRs that resides in the portfolio
backlog serves as an input and is allocated to each of the domain(s) for implementation,
based on their relevance to the domain. As discussed in Section 8.3.1, HLRs are broader
in scope and typically need more than one delivery team for implementation. Therefore,
further decomposition of HLRs is typically needed that form inter-iteration prioritization
across teams (project specific), in order to implement them via short development cycles
(e.g., two weeks) and a single delivery/engineering team. In our framework, requirements
that are decomposed from the HLRs are termed as ILRs that can be implemented via

single development IR/sprint and single delivery team.

As discussed in Section 8.1, inter-iteration prioritization across teams (project specific) is
formed in the second part of domain level which is typically employed via boundary

spanning mechanisms according to findings of this research study.

8.3.2.1 Requirements discovery and understanding
The research study findings indicated that activities that are performed in the form of

requirements discovery and understanding in the second part of domain level typically
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yield decomposition of HLRs into further requirements in order to implement them via

short development cycles.

8.3.2.2 Boundary spanning decision making events

Boundary spanning events that are generally organized via CTs and/or via face-to-face
in-person occurred at regular cadences: a fortnightly event where HLRs typically
decomposed into ILRs and set priorities on them. Weekly sync-up calls, providing
visibility on ILRs progress, and checking any change in decided priority, resolving

dependencies if any occurred. Ad-hoc call, made as and when needed.

Business-case- a boundary spanning requirements artefact is typically consumed during
a decision-making event, in order to decompose HLRs into ILRs and set priorities for

them.

8.3.2.3 Decision making team

The decision making team typically consists of boundary spanners who are typically
differs from functions, hierarchy, location (Jain et al., 2014). Boundary spanners relate to
particular roles who typically have responsibility on the adjacent levels to facilitate the
exchange of information (e.g., requirements clarity). At the domain level, the PM/senior
PO (customer representative who generally own the outcome of a particular HLR)
typically occupy a role of PO in delivery teams/engineering teams provide clarity, any
change in decided priority, and understanding of HLRs among triad of delivery team(s).
On the other side, within the teams’ triad typically the PO interface as a boundary spanner
from the team level side to facilitate the exchange of information to the PM. Similar
findings are reported by Hobbs and Petit (2017), who admitted that in large scale
organizations, PMs, also known as "chief product owners," have hierarchical connections
with the product owners on the development team. On each development team, the latter

is the person the product owners turn to for advice and direction on requirements.

According to the research study findings, a Triad of delivery teams (i.e., teams who will
be involved in a particular HLR implementation) typically works collaboratively to
decompose HLRs into ILRs and set the priority on them. Designations the decision
makers hold, may vary between organizations and one person may hold multiple
responsibilities (Daneva et al., 2013). A typical reason for this variance includes

organizational need, adoption of scaling agile frameworks and their local adaptations.
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MEL organization employed the DAD framework where PO, TL, AO are the primary
roles that are present in a delivery team (Ambler & Lines, 2012). As a result, the delivery
team triad in MEL organization typically consists of PO who provide business
perspectives, TL who provide resource and ensure delivery, and AO provide technical

perspectives.

AKL organization adapted Scrum practices (Sutherland, 2006) at the team level, where a
delivery team triad typically consists of PO with business perspectives, SM resource and
ensure delivery, technical BA providing technical perspectives who all work

collaboratively to decompose the HLRs into ILRs and set priorities for them.

8.3.2.4 Boundary spanning requirement artefact

Requirements are typically specified in the form of ILRs that act as boundary spanning
requirements artefact (an electronic artefact configured via CTs discussed in Section 8.5)
and usually consumed to plan and perform intra-iteration prioritization at the team level.
According to the study findings, terminology to represent ILRs seems to be case and

company specific, as represented by user story in MEL, feature in AKL.

In MEL organization, user story which is typically documented via “storymap”, an
electronic artefact configured via CTs discussed in Section 8.5, acted as a boundary
spanning requirement artefact, that is typically consumed at the team level to provide
detailed understanding and clarity of requirements to the delivery teams. By comparison,
the AKL organization, feature(s) an electronic artefact configured via CTs discussed in

Section 8.5 that typically acts as a boundary spanning artefact.

Another boundary spanning artefact that is built at the domain level is backlog (called
product backlog scrum practice (Schwaber, 2004) in AKL organization, workitem list
DAD practice in MEL organization (Ambler & Lines, 2012)). The backlog is configured
via CTs discussed in Section 8.5, that contain a priority list of ILRs and any other
requirements, such as training, where a portion of backlog is consumed by the delivery

team(s) at the team level.

8.3.2.5 Decision making practices (decision-making factors and techniques):

Common factors that emerged from the findings to set the priority on ILRs, include
strategic priority, business value, HLR priority, team ability and capacity, dependencies
(typically functional dependencies). However, business value (BV), which is native to

Agile according to Agile authors (Berander & Andrews, 2005; Daneva et al., 2013; Inayat
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et al., 2015), is the main prioritization driver that yields from the study findings as well.
But the evaluation of BV seems to be case and company specific as well as varying with

requirement classification.

In AKL organization, BV is typically evaluated via tacit knowledge instead of applying
objective weights and any standard qualitative practice (e.g., MoSCoW).

In MEL organization, BV where the impact on customers and urgency are the factors
evaluated via quantitative weights using numerical scale 1 to 5. This process evaluates
the business value of a particular ILR which is dedicated for strategic work. However,
interviewees agreed that these aspects could well be subjective to some extent. Typically,
MoSCoW -must have, should have, could have, would have, is a qualitative prioritization
practice (Anand & Dinakaran, 2017; Popli et al., 2014) and is employed to set priorities
on ILRs. Whereas BV of an ILR that is dealing with technical-debt work, enhancement
work is typically evaluated via severity and scope factor, such as number of customers

and/or impact on system functionality.

To sum up, the study findings indicated the process that is employed to make decisions
on the ILRs, is universal that is, using inter-iteration prioritization across teams (project
specific), in both studied case organizations (depicted in Table 8.5). But the process
specific practices (shown in Table 8.6) greatly varied and seem to be case and company
specific. Possible reasons that emerged from our findings, includes adoption of CTs, type
of business an organization is performing, hierarchical structure of requirements,

adoption of scaling agile frameworks and their local adaptation.

Table 8.5

Process for decision-making on ILRs at the domain level

Process to make decisions on the ILRs in the studied case organizations

ILRs: Requirements that are decomposed from HLRs termed as ILRs

Teams’ triad as a decision-making team (team of team approach)

Inter-iteration prioritization across teams (project specific)

Boundary spanning mechanisms during inter-iteration prioritization

o From the CTs adoption point of view.: In MEL organization, in the second part of
domain level because of the CTs that are employed for the delivery teams for
implementation, HLRs that are termed as features are converted into epics (a

reflection of features). On the other hand, the terminology to denote HLRs which

217



Chapter 8: Discussion
is termed as epic remains the same in the second part of domain level in AKL
organization.

o Scope (granularity of requirements): Granularity of ILRs seems to be case and
company specific. In MEL organization, ILRs that are decomposed from HLRs
are typically detailed enough to provide required information to the delivery team
for implementation. However, further breakdown of the ILRs can happen at the
team level if needed. But in AKL organization, ILRs are broader in scope and
typically require further decomposition at the team level.

o From hierarchical structure of requirements point of view: according to our
findings, scope of requirements of upper level, typically influence the scope
and/or further decomposition of requirements at the subsequent level. For
example, in MEL organization, ILRs are detailed enough that they can be
implemented by a single member of a delivery team at the team level, whereas in
AKL organization, ILRs are broader in scope and require further decomposition
at the team level.

e Terminology: According to our findings, terminology to denote ILRs seems to be
case and company specific. Requirements abstraction model and the CTs which
are adapted to manage the requirements, typically influence the terminology of
requirements. In MEL organization, ILRs are represented as user stories, whereas
in AKL organization, ILRs are represented as features.

e Practices that are consumed to evaluate the priority score of ILRs are typically a
combination of quantitative methods (weighting system) as well as qualitative or
human judgement (Anand & Dinakaran, 2017; Berander & Andrews, 2005) which
seems to be case and company specific as well as varying with requirements

classification (e.g., strategic work, technical debt work, and enhancement work).

The process specific practices for ILRs are depicted in Table 8.6.
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Process specific practices

MEL Organization

AKL Organization

Terminology for ILRs User stories Features
Time frame Fit in a development IR (i.e., 2 weeks) | Fit in a development IR
and can be implemented via an (i.e., 2 weeks) and
individual engineer of delivery team typically require whole
delivery team
Scope Generally detailed enough to provide broad in scope generally
required information to the delivery require further
teams for implementation. But can be decomposition at team
decomposed further at the team level if | level for implementation.
needed.
Prioritization | Numerical Numerical scale 1 to 5 -
practices scale
Prioritization strategic priority, BV, HLR priority, strategic priority, BV,
factors team ability and capacity, dependencies | HLR priority, team ability
(typically functional dependencies and capacity, dependencies
(typically functional
dependencies
Business value | Numerical scale 1 to 5 -
a main
prioritization )
driver Scoring system -
Qualitative MoSCoW Based on tacit knowledge
practice
Requirements | Plays a significant role during Plays a significant role
classification prioritization. during prioritization.
factors consideration for BV evaluation | factors consideration for
varies with requirements classification | BV evaluation varies with
requirements classification
Learning Applied during prioritization Applied during
experience prioritization
Hierarchical Applied during prioritization Applied during
structure of prioritization
requirements

Decision making events on
regular cadence

(Organized via CTs, face to
face)

Fortnightly, weekly, ad-hoc

Fortnightly, weekly, ad-
hoc

Cross-functional decision-
making team

POs, TLs, AOs, UX/UI wherever
needed

POs, BAs, SMs, UX/UI
wherever needed

Requirements artefacts
configured via CTs

Jira, Confluence

ADO, Confluence
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8.4 Intra-iteration prioritization: Team level

At the team level, delivery team(s) are flexible to use any of the Agile methods such as
Scrum, or Kanban, for implementation. However, Scrum is the dominant Agile method
that is employed by the delivery team for implementation (Hobbs & Petit, 2017; Kasauli
et al., 2017). This is the level where requirements are typically represented as low level

requirements (LLRs) and are translated into actual code.

8.4.1 Requirements discovery and understanding

The study findings indicated that activities that are performed in the form of requirements
discovery and understanding at the team level, are primarily performed to decompose
ILRs into LLRs and create shared understanding to the delivery teams before starting the
implementation. LLRs are generally detailed enough to provide in-depth information on
requirements (e.g., requirements clarity) to the delivery teams for implementation. LLRs
are typically represented as user stories in the studied case organizations, and they can be
implemented via short development cycle (e.g., two weeks). The main guiding boundary
requirements artefacts that emerged from the study findings, which are consumed by the
delivery teams to discover and understand the requirements include HLRs description
(i.e., business-case) and ILRs description (i.e., feature description in AKL organization,

storyboard in MEL organization).

The extent of front-end planning of development IRs/sprints in the studied organizations
varies greatly from minimal to large amount of effort. This finding is similar to Hobbs
and Petit (2017), who also acknowledge the variance in front end planning of sprints.
According to the study findings, possible reasons for this variance, is the complexity, the

scope and timeframes of level up requirements.

In MEL organization, the inception phase typically takes one IR, a DAD technique
(Ambler & Lines, 2012) organized before starting the implementation of new
requirements. During the inception phase, the delivery team (PO, AO, TL, engineers)
works collaboratively to discover and understand all possible information such as
breakdown of a user story into further user stories if needed, technical investigation in the

form of spikes before starting the implementation.

In AKL organization, feature kick offis organized to discover and understand all possible
information needed by delivery team, for the implementation. Feature kick-off is similar

to inception phase technique but varies in some aspects from MEL organization. For
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instance, a feature kick-off, is typically organized in two sessions, first a triad specific
event which is an hour-long event, where PO, BA, SM, work collaboratively to
decompose ILRs into LLRs. The second session is a 30 min event, where a BA typically
provide clarity of requirements and understanding among engineers and breakdown ILRs,

into further requirements wherever needed.

In addition to the translation of ILRs into detailed requirements that are done via
requirements discovery and understanding, practices also contribute to the formation of
potential new HLRs and ILRs. For example, in MEL organization, innovation morning
is typically organized on a fortnightly basis, where half a day is reserved for engineers

for sharing innovative ideas and/or potential new requirements.

8.4.2 Decision making team

A decision-making team which is typically a cross-functional team, works collaboratively
to make decisions based on the priority of LLRs or, user stories., In a team’s triad,
typically the PO interfaces through the boundary spanner role, in terms of providing
clarity of requirements and communicate any change in decided priority on the behalf of
product management. These findings are consistent with those reported by Gat (2006),
who posit the role of requirements architect, who is the PO in the studied cases, is
embedded in the delivery team to bridge the gap between product management and the
development team. The designation the decision makers hold, may vary between
organizations and one person may hold multiple responsibilities (Leffingwell, 2011). A
typical reason for this variance, includes organization needs, scaling agile frameworks

and their local adaptations.

MEL employed the DAD framework where PO, TL, AO are the primary roles that are
typically present in delivery team (Ambler & Lines, 2012). As a result, a delivery team
triad in MEL organization typically consists of PO (provide business perspectives), TL
(provide resource and ensures delivery), AO (provide technical perspectives), UX/UI

(provide customer perspectives) if needed.

AKL organization adapted scrum practices at the team level, where a delivery team triad
typically consists of PO (provide business perspectives), SM (provide resource and
ensures delivery), technical BA (provide technical perspectives), UX/UI (provide
customer perspectives) wherever needed works collaboratively to decompose ILRs into

LLRs and set priority on them.
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8.4.3 Decision-making events

Decision-making events (organized via CTs, face to face events as discussed in section
8.5) that are organized to make a decision on the priority of LLRs occurred on a regular
cadence (Bjarnason et al., 2011; Heikkila et al., 2017). Decision-making events typically
occurred on: fortnightly basis, weekly sync-up call, ad-hoc basis (i.e., as and when

necessary).

The following are the events that emerged from our findings, commonly reported in the

literature as well, to make decision on the priority of LLRs at the team level:

Backlog refinement meeting: Each delivery team has their own backlog that contains a
priority list of LLRs such as user stories. Each delivery team has an on-going backlog
refinement process, owned by the PO of the team, where LLRs are refined, decomposed
into further user stories if required, and are prioritized. The goal is to set at least two
IRs/sprints of work which should always be ready in their team backlog (Heikkila et al.,
2017; Hobbs & Petit, 2017). Backlog refinement is typically held on a weekly basis and

takes approximately one hour.

Lookahead meeting: In MEL organization, the delivery team conducts a look ahead
meeting (Ambler & Lines, 2012), which is typically a DAD practice that helps with
backlog refinement and IR planning. The look ahead meeting is generally held in the
second week of the current IR. Look ahead meeting is typically organized in two sessions-
decision making team look ahead where what will be the next highest business value
items that the team needs to tackle in the next two IRs are decided, and team look ahead
where engineers review the estimates and ensures requirements are clear. Any spikes or
investigation that needs to happen in the current IR to be successful in a future IR, are
also identified. Moreover, any risks or unknowns which need to be handled or taken into
consideration so execution will be smooth, are identified. The overall goal of the team
lookahead is when the team goes to IR planning, they should have as much clarity as

possible.

Iteration planning (aka sprint planning) meeting: IR planning (Ambler & Lines, 2012;
Leffingwell, 2007) happens at the end of the current IR, after the retrospective of current
IR, where user stories are broken down into tasks, if needed and assigned to the engineers

for the next IR.
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8.4.4 Requirements artefact

LLRs are typically specified in the form of user stories, the quickest sort of element
deliverable through a thin pipeline, that can give some valuable feedback. In addition to
this are: a spike (e.g., technical investigation), tasks (e.g., test approach), technical-debt
and/or enhancement work also specified as requirements artefact at the team level

(configured via CTs as discussed in Section 8.5).

8.4.5 Decision making practices (decision-making factors and techniques)

Decision-making factors that emerged from the study findings to set the priorities on
LLRs, include strategic priority, HLR priority, ILR priority, business value, Symbiotic
relationships/dependencies (e.g., B will be easier if we do A first), relative implementation

difficulty, team ability and capacity.

According to the study findings, consideration of these factors and evaluation seems to
be case and company specific. In MEL organization, as discussed in Section 8.3.2, ILRs
are detailed enough and typically considered as LLRs at the team level. However, ILRs
can be broken down into further requirements if needed. In MEL organization as
discussed in Section 8.3.2, BV is typically a main prioritization driver which is evaluated
via a combination of quantitative weights via a numerical scale as well as qualitative
weights e.g., MoSCoW technique (Berander & Andrews, 2005). These are typically
employed to evaluate the priority score of LLRs at the team level as well (termed ILRs at

the second part of domain level).

In AKL organization, BV is not typically evaluated in order to set the priority on LLRs.
Priority of LLR(s) is typically based on tacit knowledge, where symbiotic
relationships/dependencies (e.g., B will be easier if we do A first), relative
implementation difficulty, team ability and capacity are typically considered, while

deciding priorities on LLRs.

To sum up, the research findings indicated that the process that is employed for decision
making at the team level in both studied organizations, is similar (as shown in Table 8.8).
But the process specific practices seem to be case and company specific (as shown in
Table 8.7). For example, factors that are evaluated to set priorities on LLRs, are typically
evaluated via a combination of quantitative methods , a weighting system, as well as
qualitative using human judgement (Anand & Dinakaran, 2017; Daneva et al., 2013;

Popli et al., 2014) These factors seem to be case and company specific. Typical reasons
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for this variance, includes type of business an organization is performing, scaling agile

framework, requirements abstraction model and their local adaption.

Table 8.7 Process specific practices at the team level

Process specific practices

MEL Organization

AKL Organization

(typically technical dependencies

Terminology for LLRs User stories User stories
Time frame Fit in an iteration (i.e., 2 weeks) and Fit in an iteration (i.e., 2
can be implemented via an individual weeks) and can be
engineer of delivery team implemented via an
individual engineer of
delivery team
Scope Generally detailed enough to provide Generally detailed enough
required information to the delivery to provide required
teams for implementation. information to the delivery
teams for implementation.
Prioritization | Numerical Numerical scale 1 to 5 -
practices scale
Prioritization strategic priority, BV, HLR priority, strategic priority, BV,
factors team ability and capacity, dependencies | HLRs priority, ILRs

priority, team ability and
capacity, dependencies
(typically technical
dependencies

Business value

Numerical scale 1 to 5

a main Scori ‘
prioritization coring system i}
driver factors consideration for BV evaluation

varies with requirements classification
Qualitative MoSCoW Based on tacit knowledge
practice
Requirements | Plays a significant role during Plays a significant role
classification prioritization. during prioritization.
Learning Applied during prioritization Applied during
experience prioritization
Hierarchical Applied during prioritization Applied during
structure of prioritization
requirements

Decision making events on
regular cadence

(Organized via CTs, face to
face)

Fortnightly, weekly, ad-hoc

Fortnightly, weekly, ad-
hoc

Cross-functional decision-
making team

POs, TLs, AOs, UX/UI wherever
needed

POs, BAs, SMs, UX/UI
wherever needed

Requirements artefacts
configured via CTs

Jira, Confluence

ADO, Confluence
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Table 8.8

Process for decision-making on ILRs at the team level

Process to make decision on the LLRs in the studied case organization (MEL organization and
AKL organization)

LLRs: detailed requirements provide required information to the delivery teams termed as LLRs

Team’s triad as a decision-making team

Intra-iteration prioritization within the team(s)

8.5 Collaborative technologies and their role in requirements prioritization

activities

Collaborative technologies (CTs) were considered as a significant and essential tool for
collaboration and to support requirements prioritization activities, admitted by both
studied cases' research participants. This perceived usefulness of CTs in distributed
collaboration over requirements, is coherent with the contemporary wisdom indicating
that an adequate use of CT lessens the impact of distance and supports requirements
engineering activities such as requirements prioritization in distributed development and
is extensively reported in the literature (Gupta et al., 2009; Holmstrom et al., 2006;
Hussain, 2018; Lang & Duggan, 2001). CTs in both studied cases typically enable shared
understanding of requirements and specify requirements typically in the form of
electronic requirements artefacts (e.g., user stories), resolving conflicts, allowing
collaboration with distributed members of a decision-making team. These findings are
confirmed by Sinha et al. (2006), Lang and Duggan (2001), who also acknowledge the

use of CTs in distributed development and specifically for requirements engineering.

The findings of this research study are mainly confirmatory in terms of the supportive
role of CTs for requirements prioritization and collaboration with cross-site members of
decision-making team(s). The participants of both studied case organizations admitted
the value of CTs for decision making on the priorities of requirements, and to collaborate
with distributed members of a decision-making team. In both case organizations,
mechanisms that are performed as a part of requirements prioritization such as
requirements discovery and understanding, decision-making events, requirements
artefacts, decision-making practices, decision-making team are typically supported via

CTs.

CTs that emerged from the study findings for supporting the requirements prioritization

across scaling agile levels, include Spreadsheet, Jira, AHA, ADO, Confluence,
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PowerPoint, MSTeams, Email employed as synchronous and asynchronous mechanisms
(see the roles of these CTs as shown in Table 8.9 below) which are extensively reported

in the literature as well (Daniels et al., 2015; Gupta et al., 2009; Hussain & Clear, 2014).

Spreadsheet as CTs was identified to have played a crucial role in the MEL organization,
to promote collaboration with distributed members over requirements, specifically at the
portfolio level and to create the final form of a shared requirement artefact (i.e., formal
sign-off on the priority of HLRs). Spreadsheet provided the flexibility to the cross-site
members of a decision-making team, to amend and structure the spreadsheet to perform
requirements prioritization during synchronous collaboration. This is typically done via
synchronous editing, using screen share feature of communication media such as
MSTeams. However, a shared requirement artefact such as a portfolio backlog, yielded
as an outcome of decision making, is formally maintained in a separate collaborative tool
“AHA”. As a consequence of this, it can be problematic for the decision-making team to
maintain two mechanisms to support requirements prioritization, which often results in
duplication of effort. Findings regarding the use of spreadsheet to collaborate with cross
site team over requirements coincide with Hussain and Clear (2014) who also admitted

the supportive role of spreadsheets in managing the requirements.

PowerPoint slides: PowerPoint as CTs was identified to have played a role in both case
organizations to collaborate with distributed members over requirements, specifically for
knowledge sharing that yields shared understanding of priority of requirements. During
decision making events such as quarterly bigroom planning, PowerPoint slides typically
disseminate knowledge sharing via screen share features of synchronous communication

media such as MSTeams.

AHA: AHA, which is an online SaaS tool as CTs, was identified to have played a
significant role in MEL organization supporting decision making activities specifically

performed at the portfolio and domain level:

e AHA tool provides multilevel visibility across an entire portfolio and helps
tracking the progress of which stage a specific requirement is at.

e A template is configured in AHA to specify requirements.

e Scoring matrix an automated matrix configured in AHA through which priority
score of particular requirements is evaluated.

e An online customer portal configured in AHA where customers collaborate on
potential ideas and/or requirements.
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ADO is another online SaaS tool which is employed in AKL organization, as CTs provide
multilevel visibility across an entire portfolio, tracking the progress of requirements,
building requirements artefacts (e.g., portfolio backlog, product backlog), configure
template to specify requirements (e.g., template for HLRs, template for ILRs, business-

case), scoring matrix configuration to evaluate the priority score of requirements.

Jira: Another significant tool as CTs is Jira which is employed by the MEL organization
to provide support for decision making activities, specifically at the engineering level,
such as configuring a template to specify requirements, build requirement artefacts, (e.g.,

user story, team backlog), progress of a particular requirement.

Confluence: confluence as CTs provide a crucial role in both studied case organizations
in terms of storing, tracking and managing the requirements documents. These are
generally needed for detailed discussions and/or analysis on certain items and typically

yields shared understanding among teams.

The integration feature of these tools such as AHA tool integration with Jira, yields
multilevel visibility of requirements and influences the studied case organizations as their
primary CT tools, to collaborate with distributed members over requirements. This
finding is consistent with Hoffmann et al. (2004) who also admitted the need of
integration between tools in order to achieve traceability and/or visibility of requirements,

between different phases of requirements (e.g., decomposing HLRs into ILRs).
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CTs Role of CTs for requirements prioritization across scaling agile levels Case | Case
Requirements Requirements Decision Decision making Scaling agile levels 1 2
discovery and artefacts making events:
understanding practices- collaborate with
- elicitation of priority cross site
requirements score matrix | members over
- knowledge requirements
sharing- shared
understanding of
requirements

Spreadsheet For knowledge Spreadsheet as an decision making Primarily employed at the Portfolio level, Yes No
sharing- shared informal Portfolio event(s) performed | Can be used at the other levels as well (i.e.,
understanding of backlog at the portfolio domain level, team level)
requirements level

PowerPoint For knowledge decision making Primarily employed at the Portfolio level, Yes Yes
sharing- shared event(s) performed | Can be used at the other levels as well (i.e.,
understanding of at the portfolio domain level, team level)
requirements level

AHA Requirements Backlog (i.e., Portfolio Automated decision making Portfolio level, Yes No
elicitation- Online backlog), scoring event(s) performed | Ist part of domain level
customer portal template configured for | matrix for at the portfolio
configured via AHA HLRs, HLRs level, 1st part of

Knowledge sharing-
shared understanding
of requirements

template configured for
strategic themes,

configured in
AHA

domain level
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CTs Role of CTs for requirements prioritization across scaling agile levels Case | Case
Requirements Requirements Decision Decision making Scaling agile levels ! 2
discovery and artefacts making events:
understanding practices- collaborate with
- elicitation of priority cross site
requirements score matrix | members over
- knowledge requirements
sharing- shared
understanding of
requirements

ADO Knowledge sharing- | Backlog (i.e., Portfolio | Automated decision making Portfolio level, Yes No
shared understanding | backlog, work item scoring events that are Domain level,
of requirements list/product backlog, matrix for performed at all Team level

team backlog), HLRs the levels
Template for strategic configured in

themes, ADO

Template for HLRs,

Template for ILRs,

Template for LLRs

Jira Requirements Backlog (i.c., work item decision making 2nd part of domain level, Yes No
elicitation- support list/product backlog, event(s) performed | Team level
team requests team backlog), at the 2nd part of

Storyboard, domain level and
Knowledge sharing- Template for ILRs team level
shared understanding
of requirements

Confluence Knowledge sharing- in-depth information in Portfolio level, Yes Yes
shared understanding | terms of decision Domain level,
of requirements making on the Team level

requirements (i.e.,
Strategic themes, HLRs,
ILRs, LLRs)
documented via
confluence
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CTs Role of CTs for requirements prioritization across scaling agile levels Case | Case
Requirements Requirements Decision Decision making Scaling agile levels ! 2
discovery and artefacts making events:
understanding practices- collaborate with
- elicitation of priority cross site
requirements score matrix | members over
- knowledge requirements
sharing- shared
understanding of
requirements

MSTeams Elicitation of decision making Portfolio level, Yes Yes
requirements, events at all the Domain level,

Features of MSTeams levels for Team level

Screen sharing, knowledge sharing- synchronous and

Instant messaging, shared understanding asynchronous

Team specific of requirements communication

channel,

Tag to notify people,

recording of

decision-making

events,

Offline chat

audio/video call,

web conference

E-mail For knowledge Least commonly used asynchronous CTs. Yes Yes
sharing- shared Employed at Portfolio level, domain level,
understanding of team level
requirements
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Email: Email is the least frequently used asynchronous communication technology for
cross site communication in the studied cases. According to the research participants,
emails were seen as tools that are typically used to send formal invitations to the decision-
making events such as bigroom planning. Synchronous as well as asynchronous
communication via web conference tool by MSTeams, was a preferred communication
method in the organizations. These findings coincide with Zowghi and Damian (2003),
who suggest using emails along with rich communication media, to collaborate with

distributed members of decision making team(s).

Web conference tool: In the cases, web conferencing tools such as MSTeams were
utilized primarily as synchronous communication technology to collaborate with
distributed members of decision-making teams and organize decision making events to
make decision on the priority of requirements. The application sharing facilities of web
conferencing tools such as, document and screen sharing, enabled team members to work

on shared requirements artefacts during audio/video conferencing sessions.

In addition to this, an informal synchronous (e.g., team specific channel and instant
messaging via MSTeams) and asynchronous (e.g., offline chat via MSTeams)
communication, is also organized via Web conferencing tools in both organizations to
collaborate with cross-site members. The findings related to the use of synchronous
communication along with asynchronous modes of communication as well as
requirements artefacts, has seen a useful practice in both studied organizations to
collaborate with cross-site members of decision-making teams. These findings are
consistent with Zowghi and Damian (2003) who reported usefulness of synchronous and
asynchronous communication in distributed organizations to manage requirements

engineering activities, like requirements prioritization, requirements elicitation.

231



Chapter 8: Discussion

8.6 Challenges and strategies

This section discusses the challenges that are faced by the studied cases while making

decisions on the priority of requirements in SADSD and the potential strategies.

8.6.1 Challenges specifically related to distributed members of decision-making

team

In the studied case organizations, members of decision-making team who typically make
decisions on the priority of requirements across scaling agile levels are distributed. In
AKL organization, members of decision-making teams, are locally distributed and pose
no specific challenges in terms of prioritization of requirements. On the other hand, in
MEL, organization, members are globally distributed, and collaboration often suffers due
to distance, and creates challenges for requirement prioritization activities. Challenges
are identified on the basis of three distance dimensions - , temporal distance, geographical

distance, socio-cultural distance, which are discussed below (Holmstrom et al., 2006).

8.6.1.1 Challenges due to geographical distance

Geographical distance (Holmstrom et al., 2006) is one of the challenges that limits face-
to-face collaboration during decision making events . Participants of MEL organization
admitted that adoption of CTs (discussed in section 8.5), enables geographical distance
to be manageable (Paasivaara & Lasssenius, 2004). Rich synchronous communication
along with an asynchronous mode of communication as well as electronic requirements
artefacts (Paasivaara & Lasssenius, 2004), have seen useful practices in MEL
organization to allow collaboration with cross-site members of decision-making teams

on the priority of requirements.

8.6.1.2 Challenges due to temporal distance

Temporal distance (Holmstrom et al., 2006) was the commonly stated challenge in MEL
organization. Managing the time zones is more difficult, especially during day light
saving. As a consequence of this, delays in communication and/or response has happened,
especially at the weekend, and beginning of the week, when typically, they lose one to
two days with some time zones. Late sittings occur due to lack of overlapping time zones
that often results in stress and work-life balance problems. These findings are confirmed
by Grewal and Maurer (2007), who reported synchronous communication suffered due

to time zone differences in large scale globally distributed organizations.
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To manage the temporal distance, the company has arranged travel (Paasivaara &
Lasssenius, 2004) for decision makers in order to attend the decision-making event(s) in-
person, specifically the “quarterly bigroom planning event organized at the portfolio
level”. This has yielded outcomes that it made it easy to reach a consensus, better
understanding of requirements, and easy collaboration during decision making. But due
to the cost constraints, this does not happen frequently (Holmstrom et al., 2006).
Therefore, decision making teams at the portfolio level typically meet four times a year,
where they meet in-person at least twice a year in an auditorium either at the head office

or Melbourne site and virtually alternate, every three months.

In addition to this, to reduce the coordination effort during decision making on the priority
of requirements at the subsequent level, MEL organization derived the HLRs in such a
way that they are generally domain specific where generalizing specialist teams in a
particular domain typically at the same location, work collaboratively to perform

decision-making activities.

8.6.1.3 Socio-cultural distance

According to the research study findings, no particular challenges occurred due to socio-
cultural distance on requirements prioritization activities, which contradicts the
challenges that include misunderstanding of requirements, delay in requirements due to
language and cultural distance, that are commonly reported in the literature (Holmstrom

et al., 2006; Hussain, 2018; Ravishankar et al., 2012; Zowghi & Damian, 2003).

8.6.2 Challenges occurred regardless of distribution

This section describes the challenges that occurred regardless of distribution related to

the requirements prioritization in large scale agile.

8.6.2.1 Tension between product and engineering

In both case organizations, there is always a tension, generally a healthy tension, between
product and engineering in terms of decision making specifically on smaller impact
requirements. This includes tech-debt work and/or internal improvement work. In the
experience of studied case participants, generally the decision making on smaller impact
requirements requires a lot of negotiation, as value is not clearly articulated with them.
On the other hand, bigger impact requirements such as strategic work that provides direct
value to customers and business, require less negotiation due to their direct alignment
with business strategy. In addition to this, decision makers like PMs, generally give

importance to requirements that bring high revenue, which in-case of smaller impact
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requirements, is hard to articulate. Tension between product and engineering in terms of
decision making on the smaller impact requirements, is reported in literature as well
(Hannay & Benestad, 2010; Heikkila et al., 2010, 2015; Viswanath, 2016). The literature
confirms the findings of this research study as both study participants reported that
smaller impact requirements often receive less attention due to lack of clearly articulated

process associated with them.

In such cases, often additional research is needed to gather all required
information/facts/data in order to justify the business problem. As a consequence of
conflicting perspectives between product and engineering, it often causes tension, a
breakdown in the ability to collaborate, and creates pressure on team members, which

coincides with Hannay and Benestad (2010), and Viswanath (2016) findings.
Strategies:

The study findings indicated that decision-making processes should yield an optimal mix
of requirements, which coincides with Hannay and Benestad (2010) findings. The
potential strategy which is adopted by both case organizations to ease this tension, is that
categorizing the requirements, like., strategic work, technical debt work, maintenance

work and allocating capacity allotment to each of those categories.

8.6.2.2 Accumulating tech-debt work

The research study participants asserted that, it is impossible to get completely rid of tech-
debt, which coincides with existing literature (Gupta et al., 2017; Heikkil et al., 2015,
2017; Kasauli et al., 2017; Roopa et al., 2017; Viswanath, 2016). In AKL organization,
participants asserted that technical debt generally resides in the backlog until the time it

hinders the delivery team in their progressive work.

The possible reasons to accumulate tech-debt, include sometimes teams struggle to find
a time payoff for tech-debt, lack of clearly articulated value associated with tech-debt
work, and as a result of cut scope, the urgency to deliver feature within a specified
timeframe and/or business need, which is commonly reported in the literature (Gunyho
& Plaza, 2011; Gupta et al., 2017; Kasauli et al., 2017; Roopa et al., 2017; Viswanath,
2016). As a result of not paying off tech-debt, often results in increased turnover, creates
frustration among team members, quality issues start to creep in, and impacts delivery

(Gupta et al., 2017; Kasauli et al., 2017; Viswanath, 2016).
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Therefore, mechanisms need proactive and reactive strategies to manage technical debt.

The case organizations, adopted the following strategies to minimize technical debt:

e Implement technical debt together with strategic work like user story,

e Payoff tech-debt as a part of each development IR

e C(Categorize the requirements - strategic work, technical debt work, maintenance
work

e Encourage teams to bring-in tech-debt

e Establish dedicated technical debt team

e (Capacity allotment to handle tech-debt such as 10% to 20% of engineering time

e Plan one development IR to pay off tech-debt when in-between the release IR
(Alsaqgaf et al., 2018; Gupta et al., 2017; Kasauli et al., 2017; Roopa et al., 2017;
Viswanath, 2016).

8.6.2.3 Quality of requirements

In both case organizations, participants reported that it is challenging to provide the right
amount of granularity for the engineering team to work on. Participants revealed that AC
and DoD, in some cases, are ill defined or continue to focus on output rather than
customer outcomes, resulting in missed expectations. They often face a challenge in
getting the quality of the work and detail right for the teams, which often impacts delivery.
This challenge is consistent with the findings reported by Bjarnason et al. (2011), Dikert
et al. (2016), Gat (2006), Hussain ( 2018), Kasauli et al. (2017), who also report that
writing a meaningful requirement or user story, is a continuous challenge in large scale

distributed organizations.

One of the steps that has started in this direction by AKL organization, is to allocate
dedicated capacity, say 10% to 20%, for refinement to ensure the right amount of detail
is there for the teams to work on. Participant MEL P1 of MEL organization, suggests AC
and DOD need to support the lean principles of delivering working codes which are fit
for purpose, in as short a time as possible. In addition to this, PMs and engineers need to

agree on clear AC and DOD, including performance testing, documentation.

8.6.2.4 Bias during decision making
The study findings indicated that the ‘Command and control’ nature still exists in terms
of decision making on the priority of requirements. Priority decisions are generally biased

by the perspectives of higher-level people such as portfolio management. Potential
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requirements that are proposed by such higher-level people typically get higher
importance as compared to the requirements/ideas that are proposed by lower-level
people, like the support team. As a consequence of this, often tension arises, breakdowns
in the ability to collaborate, and creates pressure on team members. This finding coincides
with Bjarnason et al. (2011), Gunyho and Plaza (2011) who report innovative ideas from
lower levels need to be taken into consideration to produce an optimal list of priority of

requirements.

8.6.2.5 Difficult to measure Business Value

Business value which is native to Agile, has higher influence while making decisions on
the priority of requirements (Daneva et al., 2013; Heikkild et al., 2015; Herrmann &
Daneva, 2008; Inayat et al., 2015). The study participants asserted that it is difficult to
evaluate the business values, as everyone may have a different level of understanding,
and sometimes scoring may not align with the importance of the requirements. In such
cases, business education for the decision makers suggested by one of the participants of
this research study may help them to understand the business value of potential

requirements.

8.6.2.6 Dependencies across domains(s)

Participants of AKL organization asserted that they are facing challenges in terms of
breaking down the requirements. At present, HLRs cross several domains, where one
team works on in between 2 to 5 HLRs at a single time, that often results in unnecessary
dependencies across domain(s), creating conflicting priorities, tension between decision
makers in order to get their priority done, reprioritization of requirements and delay in
delivery. This finding coincides with Hussain (2018), Kasauli et al. (2017), Paasivaara et
al. (2018), Paasivaara and Lassenius (2016), who also reported difficulty in breaking
down large and complex requirements into smaller requirements. In addition to this,
participants stated that sometimes dependencies revealed during implementation, often
technical dependencies, also results in reprioritization, and unnecessary delays in
delivery. Therefore, mechanisms are needed through which possible dependencies are
identified and managed before commencing the implementation. This finding coincides
with Scheerer et al. (2015), who also suggested to identify and manage dependencies

upfront.

The following are some of the mechanisms that are adopted by the case organizations to

manage dependencies:
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Domain specific requirements: In MEL organization, HLRs are domain specific where
teams are generalizing specialist teams in order to overcome unnecessary dependencies.
AKL organization also uses work-in-progress to restructure the domain(s) where

requirements will be domain specific.

Identify dependencies upfiront: Scheerer et al. (2015) recommended decomposing the
requirements into smaller requirements as well as approaches that generate an overview
of connections between requirements, to manage dependencies and make them
transparent early on. At the domain level, both studied case organizations employed a
“discovery phase” practice to identify dependencies upfront. At the engineering level-a
team level, inception phase in MEL organization, feature kick-off in AKL organization,
are the practices that are employed by the studied case organizations to identify the

dependencies upfront.

CTs: collaborative technologies support is undertaken by the studied case organizations
to visualize the dependencies across domains and/or teams (discussed in section 8.5). This
finding is consistent with Scheerer et al. (2015), who recommended adopting tool support
in order to create transparency and visualization of requirements across product and

engineering teams.

Microservices architecture: Stab API is employed by MEL organization to provide a
stable and known set of interfaces to decouple the dependencies. Scheerer et al. (2015)
also suggested that the architecture of software plays a strong role in dependency

avoidance.

Continuous collaboration and communication: Decision making team has continuous
communication and collaboration that also helps in identifying and managing the
dependencies (AbdElazim et al., 2020; Berander & Andrews, 2005; Lehtola et al., 2004).
Some of these events that are employed in the studied case organizations, include
quarterly bigroon planning, portfolio sync-up (at portfolio level), triads’ meeting (at the
domain level), IR planning, Look ahead meeting (at the team level).

8.6.2.7 Dealing with quality requirements (QRs)

The studied case organizations face challenges with QRs such as security and
performance which is a commonly reported challenge in the Agile literature (Alsaqaf et
al., 2017; Heikkila et al., 2015; Inayat et al., 2015; Ramesh et al., 2010). In MEL

organization, interviewees asserted that QRs, specifically performance are not met, which
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is often revealed in production. Some of the reasons include that QRs are ill defined,
urgency to deliver features in a specified time frame, sometimes the effort required for a
particular QR implementation, is left out during estimation. These findings coincide with
Alsaqgaf et al. (2017), Roopa et al. (2017) who also reported challenges with QRs

specification, lack of QRs visibility in large agile distributed projects.

Following are some of the strategies that are employed by the case organizations to

overcome the QRs problems:

e Unambiguously specified the QRs

e Inception phase to identify QRs upfront

e Discovery phase to identify QRs, specifically performance requirements upfront
e Microservices style architecture

e In-Progress: security/to ensure zero attacks via API gateway

e Service level objectives dashboard

e Automate QRs

e (Capacity allotment to work on QRs

8.6.2.8 Difficulty in estimating effort

The studied organizations experience difficulty in estimating the complexity of
requirements upfront. Participants revealed that sometimes effort that is required to
implement a requirement, is underestimated that often impacts delivery. At present in
both case organizations, requirements are typically estimated based on experiences of
decision makers such as a, guess estimate. This finding coincides with Dikert et al. (2016),
Heikkild et al. (2015), Usman et al. (2018), who also reported it being challenging to
estimate the complexity of requirement. Therefore, mechanisms that provides more

objective estimates need to be investigated.

8.6.2.9 Inadequate requirements analysis

Participants of both case organizations admitted that insufficient understanding of a
potential requirement such as a business problem, often yields inadequate prioritization.
As a consequence of this, often a feature is built where the business value wasn't there or

wasn't at the appropriate priority.

Therefore, the right amount of effort and collaboration is required in order to make an

efficient decision on requirements’ priorities. Mishra and Mishra (2011) also reported
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inadequate prioritization often yields unused or rarely used features due to their

irrelevance to business.

Both case organizations are working towards in-depth understanding of the business
problems and delivering solutions that are going to solve those problems and provide
solutions that are easy to consume by business users. One of the recently adopted
approaches in this direction, is introducing a discovery phase where product and
engineering work collaboratively, to identify all possible unknowns and/or risks that are
associated with a business problem and/or potential requirements before it is committed

for delivery.

8.6.2.10 Lack of requirements clarity

In MEL organization, participants asserted that the team often lacks clarity, specifically
on requirements that are needed to be implemented to unblock the other team. As a result
of this, teams often face difficulty in managing their own work vs work that is required
to unblock the other team. This finding coincides with Hussain (2018) who also reported

requirements’ clarity issues in large scale agile projects.

Therefore, a continuous communication and collaboration mechanism is required to
manage this challenge (Hussain, 2018). Some of the strategies that are employed by MEL

organization includes:

e Escalation matrix: As an example - within the team, it should be the PO’s
responsibility to provide clarity for the teams.

e Teams' catch-up: Participant MEL P2 of MEL organization explains that all the
teams who are involved in a particular HLR implementation, have a common
meeting, typically meeting on a fortnightly basis, to establish relationships with
other teams. As a consequence of this, one team can directly approach other teams’

members if needed, for example to clarify requirements.

8.7 Summary

The conceptual framework of requirements prioritization in SADSD that was built by
studying the two scaled organizations, is discussed in this chapter. In addition to this,
challenges that have emerged from this research as well potential strategies to surmount

requirements prioritization challenges, are discussed.

Chapter 9 concludes the findings of this research study.
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9 Conclusion

This chapter concludes the research work that is reported in this research study. It
summarizes the work that was undertaken, the main findings that emerged in terms of
addressing the research questions that were posed to attain the objectives of this study,
key contributions made, and it acknowledges the limitations as well. Future research

implications are also acknowledged in this chapter.

9.1 Summary

The main objective of this research study was to understand the requirements
prioritization process, from an idea to operation, in scaled agile distributed software
development. This was motivated by the scarcity of empirical research on prioritization
of requirements process in SADSD environment which was revealed via an MLR study
that was conducted as a preliminary study to understand the current state of art of RE in
SADSD, (discussed in Chapter 3). Another motivation factor to conduct research on
requirements prioritization in SADSD was my interest and previous experience in RE
(masters research in Agile RE), as impacted by the relatively novel phenomenon of

adoption of Agile methods in large scale distributed software development.

This research study has sought interpretive exploratory multiple case studies to
investigate the phenomena of interest (requirements prioritization process in SADSD).
Empirical data was collected from the two software development organizations for this
research study, one from Australia (Pseudonym: MEL organization) and another one was
from New Zealand (Pseudonym: AKL organization). A kick off meeting was held with
the managers of both participating organizations (my primary contact in the studied
organization) to discuss the objectives of study and to understand the development
processes of the participating organizations. This knowledge was then used to perform
in-depth investigation, primarily employing semi-structured interviews with both

participating case organizations.

9.2 Main findings related to research questions:
Following are the research questions (RQ) that were set to attain the objective of this

research study:

RQ1: How is prioritization of requirements done (i.e., from an idea to operation) in scaled

agile distributed software development?
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RQ1.1: Who are the decision makers and what are they responsible for?
RQ1.2: What prioritization criteria are employed to make decisions on the priority
of requirements?
RQ1.3: What are the practices and artefacts employed for decision making on the
priority of requirements?
RQ2: What are the challenges related to the requirements prioritization processes?

RQ3: What are the strategies to mitigate the impact of reported challenges?

9.2.1 Findings as an outcome of RQ1
In an effort to answer the RQ1 and its sub-research questions (i.e., RQ1.1, RQ1.2, RQ1.3),

a conceptual framework is built for requirements prioritization in SADSD, shown in
Figure 9.1, by studying the two case organizations. In order to attain that, 28 practitioners
were interviewed from the participating case organizations,18 from MEL organizations,
10 from AKL organization. In addition to this, relevant data collected from other sources
as well, such as recording of decision-making events, and requirements artefacts. Data
analysis was performed through within the case and cross-case analysis. In the first phase
of analysis, individual case study data was analysed without any particular theoretical

framework in mind, via employing grounded theoretic analysis (Glaser & Strauss, 1967).

In the second phase of analysis, literature support (deductive analysis), was undertaken
in order to structure the findings that emerged from the studied case organizations and
guided me to develop an initial conceptual framework of requirements prioritization in
SADSD. In the third phase of analysis, cross-case analysis was performed to identify
commonalties, contrasting or aggregating the findings of studied case organizations, in
order to enhance the generalizability, robustness, and applicability of findings. The cross-
case analysis guided me in evolving the conceptual framework of requirements
prioritization in SADSD, that was initially developed by analysing the individual case
organizations’ data as well as via literature support; discussed in Chapter 4: Section

44.23).
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Figure 9.1

Conceptual framework of requirements prioritization in SADSD

External stakeholders

s Customers

+ Market {industry
analysts, competitars)

= Partners

Internal stakeholders

Product management

*  Partfolic management

Engineers

WUl team

Architecture team

* Szlesteam

Marketing team

Support team

Customers service team

1" part of portfolio level: strategic focns

Decide Business

Inter-fteration prioritization
across domains

. part of portfolio level: operational focns

Themes

1" Part of Domain level

Requirements

antimtive

Jecision-making practices

Backlog

2 Part of Domain level: Inter-iteration prioritization
across teams

Team level: Intra-iteration
prioritization

Cross-functional
decision-mak

team

E practices

242

-
High

Chapter 9: Conclusion

Scope, Time frame,
granularity of
requircments

Information flow (both

sides)

flow

Low



This section provides a high-level overview of the conceptual framework in Figure 9.1,
(detailed discussion is in Chapter 8), and the key findings that emerged as an outcome

RQI.

The analysis of the studied case organizations, revealed that there are three key decision-
making levels, including portfolio level, domain level, team level, where the priorities of
requirements are decided in scaled agile software development. These are typically
performed in the form of intra-iteration prioritization and inter-iteration prioritization.
The scope of intra-iteration and inter-iteration prioritization varies at each of these scaling

agile decision-making levels — portfolio, domain and team levels.

At the portfolio level, inter-iteration prioritization is typically performed where
organization-wide priority decisions are formed. According to the findings of this
research study, portfolio level is the highest decision-making level, where primarily the
business goals that connect with an organization’s overall business strategy, are decided
and prioritized. Requirements are typically very high business level requirements,
generally unchanged for up to one year or can go above year. They are represented as
strategic themes in this research study, that are decided at the portfolio level and have
influence on the decision-making on the priority of requirements across all the scaling
agile decision-making levels. A more elaborate description on strategic themes is
provided in Chapter 8. In addition to the decision-making on strategic themes,
requirements, particularly high-level requirements (HLRs) in this study, that are needed
to accomplish overreaching strategic themes, are formally signed-off, prioritized and

communicated to the delivery team(s) for implementation.

Domain level plays a twofold role in terms of making decisions on the requirements
priorities. In the first part of domain level, intra-iteration prioritization decisions are
made, where requirements that require significant effort and/or investment termed HLRs
in this research study, that emerge from each of the domain(s) and/or contributes to the
formation of strategic themes are initially defined, prioritized and submitted to the
portfolio level for formal decision-making. In the second part of domain level, inter-
iteration prioritization of requirements across teams (project specific) is performed. In the
second part of domain level, HLRs that are generally broader in scope and typically need
more than one delivery teams for implementation, are broken down into further
requirements and undergo inter-iteration prioritization across teams in order to implement

them via short development cycles (e.g., two weeks) and by a single delivery team. In this
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research study, requirements that are decomposed from the HLRs are termed intermediate
level requirements (ILRs) that can be implemented via a single development IR/sprint

(e.g., 2 weeks) and by a single delivery team.

At the team level, intra-iteration prioritization decisions are performed where team
specific requirements are decided and prioritized. At the team level, requirements should
be detailed enough to provide required information, such as requirements clarity, to the
delivery teams, for implementation and can be achieved via short development cycles of
2 weeks. The ILRs are decomposed into further requirements wherever needed, termed
low-level requirements (LLRs), and through this, in-depth information is provided to the

delivery team(s) before the beginning of implementation.

Prioritization of requirements mechanisms at each of the decision-making levels (i.e.,
portfolio level, domain level, team level) typically consists of requirements discovery and
understanding (open innovation approach for requirements discovery), decision making
events (which occurred on a regular cadence), decision making practices (a combination
of quantitative as well as qualitative techniques), decision making teams (cross-functional
decision-making teams), requirements artefacts. This study indicated that these activities
are not clearly separated and instead, are highly integrated and occur at various levels

with varying details in order to make decisions on the priority of requirements.

Boundary spanning is an important component of requirements prioritization in scaled
agile development that emerged from the case analysis. Boundary spanning is important
for requirements prioritization as it yields knowledge acquisition, negotiation, consensus
building, and conflict resolution, which are the key activities typically needed while
making decisions on the priority of requirements. Three categories of boundary spanning
mechanisms are identified in this research study, that include boundary spanning event(s),
boundary spanning requirement artefact(s), boundary spanner role(s) (Jain et al., 2014).
According to the findings of this research study, boundary spanning mechanisms
primarily occur when requirements prioritization decisions are made at inter-iteration
levels - the portfolio level, and second part of domain level. However, boundary spanning

mechanisms partially occur during intra-iteration prioritization as well.

Process and process specific practices According to the findings of this research study,
the process that is employed to make decisions on the priority of requirements at each of
the decision-making levels, seems to be universal, but the process specific practices are

greatly varied and tailored as per an organization’s need. One such example is HLRs-
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scope, timeframe, and nomenclature of HLRs in the studied case organizations greatly
varied, but the process that is employed to make decision on the priority of HLRs seems
to be universal. In MEL organization, HLRs are generally termed as 'features' which
typically require significant effort and/or investment and can be fit in a release IR (i.e.,
three months’ timeframe). On the other hand, HLRs are termed as 'epic'(s) which are
broader in scope and timeframe and typically take multiple release IRs, in AKL
organization than in MEL organization. A typical reason that emerged behind the variance
of scope, timeframe, and nomenclature of requirements, includes adaptation of the
requirements abstraction model, requirements classification, collaborative technologies
(CTs), and scaling agile framework such as, DAD, Scrum (@ scale. But, in terms of a
process for decision-making, HLRs are initially evaluated, decided, and prioritized in the
first part of domain level and then formal decision-making on HLRs is performed at the
portfolio level. The detailed information of process and process specific practices that
emerged from this research study and employed at each of the decision-making levels, is

provided in Chapter 8.

Collaborative technologies (CTs) - spreadsheet, Jira, AHA, MSTeams - emerged as
significant and essential tools typically employed as synchronous and asynchronous
mechanisms, to support requirements prioritization activities. These include enabling
shared understanding of requirements, specifying requirements typically in the form of
electronic requirements artefacts, resolving conflicts, allowing collaboration with
distributed members of the decision-making team. According to the findings of this
research study, mechanisms that occurred at each of the decision-making levels as a part
of requirements prioritization, such as requirements discovery and understanding,
decision-making events, requirements artefacts, decision-making practices, decision-
making team, are typically supported via CTs. The detailed explanation of CTs and their
supporting role in decision-making on the priority of requirements at each of the decision-

making levels that emerged from this research study is provided in Chapter 8.

9.2.2 Findings as an outcome of RQ2 and RQ3

In order to answer the RQ2 and RQ3, questions specifically related to challenges that
occurred during requirements prioritization and the potential strategies to surmount those
challenges, were asked of the study participants. While asking questions related to
challenges, I noticed study participants were not covering challenges that may occur, due
to the distributed nature of decision-making team(s). Therefore, to identify the

requirements prioritization challenges that may typically arise due to distributed nature
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of decision-making teams, three distance dimensions - temporal distance, distributed
distance, and socio-cultural distance related questions were asked of the study participants

(Holmstrom et al., 2006).

The participants of this research study reported several challenges, that include
accumulating technical debt (ATD), bias during decision-making (BDM), tension
between product and engineering (TPE), quality of requirements (QoR), difficult to
measure business value (DMBYV), dealing with quality requirements (QRs). Also revealed
were: difficulty in estimating effort (DEE), inadequate requirements analysis (IRA), lack
of requirements clarity (LRC), dependencies across domain(s) (DaD), distributed
distance (DD), temporal distance (TD). The majority of the identified challenges and the
potential strategies to surmount those challenges (shown in Table 9.1), had been noted in
the prior studies and were verified by the studied case organizations which are discussed

in detail in Chapter 8: Section 8.6.

Table 9.1
Challenges that occur during prioritization of requirements in SADSD and potential

strategies

Challenge | Potential strategies

category
For DD CTs (e.g., MSTeams)
For TD CTs (e.g., MSTeams)
Organize travel
Formal synchronous and asynchronous communication
Informal synchronous and asynchronous communication (e.g., offline chat)
In-person meeting wherever possible
Early morning and Late evening meetings
For TPE Optimal mix of requirements

For ATD Implement technical debt together with strategic work (e.g., user story)

Payoff tech-debt as a part of each development IR

Categorize the requirements

Encourage teams to bring-in tech-debt

Establish dedicated technical debt team

Plan 11IR to pay off tech-debt when in-between the release

For QoR Dedicated capacity (i.e., 10% to 20%) to ensure the right amount of detail is
present in requirements (e.g., user story)

AC and DOD need to support the lean principles

For BDM Optimal mix of requirements

For DBV Business education required for the decision-making team(s)

Unambiguously specified the QRs
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Challenge
category

Potential strategies

For QRs

Inception phase to identify QRs upfront

Discovery phase to identify QRs (specifically performance requirements) upfront

Microservices style architecture

In-Progress: security/to ensure zero attacks via API gateway

Service level objectives dashboard

Automate QRs

Capacity allotment to work on QRs

For DEE

No particular solution strategies

For IRA

Discovery phase

For LRC

Escalation matrix
Teams’ catch-up

For DaD

Identify dependencies upfront (e.g., discovery phase, Inception phase),
CTs to visualize dependencies,
Continuous communication and collaboration

Microservices architecture

Domain specific requirements

9.3 Research contributions

This research study has made several contributions to providing understanding of a

requirements prioritization process in SADSD, across the substantive and conceptual

domains as suggested by McGrath and Brinberg (1983).

Substantive domain:

This study has been added to the very few case studies in the area of requirements
prioritization process in SADSD, as empirical research was limited during the
commencement of this research study. It was identified via an MLR study that was
conducted as a preliminary study, to understand the current state of art of RE in
SADSD (discussed in Chapter 3).

This study identified challenges related to the requirements prioritization in
SADSD and confirmed them with literature.

This study identified potential strategies for surmounting requirements
prioritization challenges in SADSD and confirmed them with literature.

This study identified the roles of decision makers, who make decisions on the

priority of requirements in SADSD.
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e This study identified the decision-making events, decision-making practices,
requirements artefacts, CTs that are needed to make decisions on the priority of
requirements in SADSD.

e This study has profiled a fine-grained in-depth multi-case study that explored the
life cycle activities of prioritising requirements, from an idea to operation, in

SADSD.
Conceptual domain:

e This study has produced the first known novel conceptual framework that captures
life cycle activities of prioritization of requirements, from an idea to operation, that
is synthesized from the two scaled agile distributed organizations. The study
provides a general framework for prioritizing software requirements for
organisations. The conceptual framework depicts decision-making levels,
timeframe and scope of requirements at each of the decision-making levels, roles
involved in decision-making, requirements artefacts, decision-making practices,
boundary spanning mechanisms, and CTs that are needed to make decisions on the
priority of requirements in SADSD. The conceptual framework has the potential
to be applicable in the contexts similar to the organizations that were studied in
this research study. In addition to this, new organizations who are looking to scale
their prioritization practices such as basic agile prioritization practices, classic

decision-making activities to prioritize the requirements.

9.4 Limitations

This research study had to completed in a specific time-period that posed several

limitations, which are discussed in this section.

Limit on generalizability: To achieve the objective of this research study, only two
organizations were studied (selection criteria is discussed in Chapter 4: section 4.2.3).One
was an Australian based large software vendor and has teams all over the world. The other
one was a New Zealand based large electricity retailer and has nationally distributed
teams. Theory building of prioritization process could be strengthened by looking at the

organizations with different context such as large government organizations.

Inability to attend key decision-making events: I initially planned to attend one week

of in-person observation before starting the data collection, as well as key decision-
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making events, in order to understand the prioritization process of participating case

organizations, which was cancelled due to COVID-19 pandemic.

The understanding of the practices and rapport with the participants, would have been
improved via attending their key decision-making events. In order to manage this, before
starting the data collection, a kick off meeting was held with the primary contacts of both
participating organizations, to discuss the objectives of this research study and to
understand the development processes of the participating organizations. In addition to

this, I managed to get recordings of some of the key decision-making events.

Diverse perspectives: the phenomenon of interest is investigated by interviewing all
possible participants, who are typically in decision-making roles on the priority of
requirements in SADSD. In order to do this, the initial list of potential participants who
are typically involved in decision making was prepared: product owner, product manager,
team leader, chief product owner, chief technology officer, chief customer officer,
enterprise architecture, UX/UI, developers, testers, architecture owner. This was assisted
via studying the literature and some of the popular scaling agile frameworks (e.g., DAD,
Scrum @ Scale). This list was then discussed with the primary contact of participating
organizations and revised as per their feedback, as both participating case organizations
had distributed teams. Therefore, potential participants from the distributed sites also
were interviewed to get perspectives of distributed members of decision-making teams
wherever possible. However, findings of this research study specifically in terms of
distributed perspectives such as socio-cultural impact on prioritization, might have been
hindered, due to my limited contact with the distributed sites. In AKL organization, the
majority of the participants were interviewed from the head-office (Auckland) and only
two participants were interviewed from another site (Hamilton). In MEL organization,
although they have seven global sites, including Melbourne (Australia), Cheshire, Belfast
(England), Itasca (USA), Bangalore (India), Hamburg (Germany), China, but only key
participants (i.e., the person who were typically involved in the decision making on
requirements priorities such as PO, SVP architecture) from the Australia and USA sites

were interviewed.

Lack of direct access of CTs: Due to the privacy policy of the participating
organizations, I could not get direct access to their CTs such as Jira, ADO, and
Confluence that are employed as synchronous and asynchronous mechanism to make

decision on the priority of requirements. The direct access of their CTs would have
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resulted in enhanced data collection and deeper analysis of the requirements prioritization
process and their practices. However, I managed to get some of the documents such as

requirements prioritization criteria, business case via follow-up with participants.

9.5 Future directions

This research study has several implications for the future research.

The key findings of this research study involve decision-making levels (i.e., portfolio
level, domain level, team level), decision making in the form of inter-iteration and intra-
iteration prioritization, occurrence of boundary spanning mechanisms (e.g., boundary
spanner role, boundary spanning event), supporting role of CTs, process and process
specific practices to perform prioritization of requirements at each of the decision-making
levels. But this is still an under-researched phenomenon, that requires validation with
more varied case organizations to generalize the findings that emerged from this research

study.

The two large organizations that were studied were mainly located in the western
countries, AKL organization New Zealand based, and MEL organization Australian
based. The MEL organization had teams in India, but lack of direct contact and the time-
boxed nature of this research study, restricted me to get perspectives from the Indian site.
Therefore, organizations specifically from Asian countries such as India could be
investigated in a future study, as cultural values typically vary between Western and
Asian countries (Brockmann & Thaumuller, 2009; Ravishankar et al., 2012) that could
provide improved understanding and further refinement of the findings of this research

study.

This study provides a thorough understanding of the requirements prioritization process
in SADSD. In order to attain that, a novel conceptual framework has been developed that
captures the life cycle activities of prioritization of requirements, from an idea to
operation. It is synthesized from the two scaled agile distributed organizations via
employing interpretive exploratory multi case study research. The conceptual framework
may therefore be applicable in a similar context to those which were studied in this
research. However, there is still a possibility that results might concur in different contexts
such as large government organizations that abide by much stricter regulations than
private organizations (Mishra & Weistroffer, 2008). Therefore, further research could be

undertaken to validate and enhance the conceptual framework of requirements
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prioritization in SADSD into different contexts, organizations, and assess its applicability

(e.g., positivist case study research).

Most of the available literature is mainly devoted to applying Agile practices at the team
level. This research study aimed to fill this gap via providing understanding of functional
set-up and units, artefacts, processes, practices, techniques and roles specifically needed
beyond the team level to perform prioritization of requirements. The conceptual
framework that has been developed as an outcome of this research study, could be
employed to extend and/or merge existing requirements prioritization frameworks that

are specifically built for applying at the team level.

9.6 Final statement

The research reported in this research study has provided understanding of the
requirements prioritization process in SADSD, which is an under-researched area as
impacted by the relatively novel phenomenon of adoption of Agile methods in large scale
distributed software development. It is hoped that contributions provided by this research
study would help guide the practitioners in terms of functional set-up and units, artefacts,
processes, practices, techniques and roles specifically needed beyond the team level to
perform prioritization of requirements in SADSD. Research recommendations for the
researchers have also been given to replicate and/or enhance the findings of this research

study, by conducting further research in the similar context and/or different contexts.
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Glossary

Strategic themes: requirements are typically very high business level requirements,
generally unchanged for up to one year or can go above year. Decision-making on
strategic themes are typically performed at the portfolio level. Scope, timeframe, and
nomenclature as strategic theme typically coincides in the studied cases, in literature such
as the Leffingwell (2011) hierarchical requirements model, and in the scaling agile

frameworks such as SAFe, DAD.

High-level requirements (HLRs): requirements that typically require significant effort
and/or investment such as 2-3 months of work are termed as HLRs. HLRs typically
require a formal decision-making process i.e., initial decision making at the domain level,

and final validation and communication at the portfolio level.

Scope, timeframe, and nomenclature of HLRs is greatly varied in the studied cases, epics
in MEL, features in AKL as well as in the literature such as the Leffingwell (2011)
hierarchical requirements model and in scaling agile frameworks such as SAFe and DAD,
but due to the commonality in the process to make decisions on their priority in the studied

case organizations | have termed them as HLRs.

Intermediate-level requirements (ILRs): requirements that are typically decomposed
from the HLRs to implement them via a short development cycle of 2 weeks and by a
single delivery team are termed as ILRs. Decision-making on ILRs is typically performed

at the domain level.

Scope, timeframe, nomenclature of ILRs is greatly varied in the studied cases, user stories
in MEL, features in AKL as well as in the literature such as the Leffingwell (2011)
hierarchical requirements model and in scaling agile frameworks such as SAFe and DAD,
but due to the commonality in the process to make decisions on their priority in the studied

case organizations | have termed them as ILRs.

Low-level requirements (LLRs): requirements that are typically detailed enough and
can be implemented via a single member of a delivery team are termed as LLRs.
Decision-making on LLRs is typically performed at the team level. Scope, timeframe,
and nomenclature of LLRs as a user story typically coincides in the studied cases, in
literature such as the Leffingwell (2011) hierarchical requirements model and in scaling

agile frameworks such as SAFe, DAD.
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Backlog: backlog contains a priority list of requirements that occur at various levels with

varying details. The notion of backlog greatly varied across the levels such as:

A backlog that is formed at the portfolio level is termed as Portfolio backlog in the studied
case organizations. Also, this is commonly mentioned as a Portfolio backlog in the

literature (Heikkila, 2017) as well as in the scaling agile frameworks such as SAFe, DAD.

A backlog that is formed at the domain level varied in the studied case organization, a
Workitems list in MEL which is an adaptation from the DAD framework, and a Product
backlog in AKL which is an adaptation of basic Agile methods such as in the Scrum

framework.

A backlog that is constructed at the team level is termed as a Team backlog in the studied
case organizations. Also, commonly mentioned as a Team backlog in the literature as

well as in the scaling agile frameworks such as SAFe.

Portfolio level: portfolio level is the highest decision-making level, where primarily the
business goals that connect with an organization’s overall business strategy, are decided
and prioritized. Portfolio level is typically a steering and validation level in terms of

making decisions on the priority of requirements such as strategic themes and HLRs.

Domain level: Domain level is typically a core decision making level in terms of making
decisions on the priority of requirements in SADSD. It is typically a technical product
area where teams are generalizing specialists who work autonomously end-to-end to

solve business problems termed as HLRs in this research study.

Domain level is commonly termed as the Program level in the literature and in the scaling
agile frameworks such as DAD and SAFe. The terminology is locally adapted in the
studied organizations regardless of the scaling agile frameworks that are adopted by the
studied case organizations, segment in MEL, tribe in AKL (which is an adaptation of the
Spotify framework). But I have adopted the terminology “Domain level” due to the
commonality in the process employed by the studied case organizations to make decisions

on the priority of requirements at this level.

Team level: team level is the lowest decision-making level where requirements
represented as LLRs, that typically require a small amount of effort such as 2 weeks, are
decided and prioritized. Team level is also termed as project level in the literature as well

as in the scaling agile frameworks such as DAD.
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Inter-iteration prioritization: where typically the abstract level requirements such as
enterprise-wide requirements prioritization decisions are formed across the span of more
than one iteration. However, inter-iteration prioritization partially occurred during

decision-making on the action level requirements such as team level.

Intra-iteration prioritization: where typically the action level requirements such as
team specific requirements prioritization decisions are formed within the span of an
iteration. However, intra-iteration prioritization occurred during decision-making on the

abstract level requirements.

Boundary spanning: Boundary spanning is the act of bringing together two or more
groups of people who are typically separated by location, that is, locally distributed and/or
globally distributed, or separated by hierarchy, or a function.

Portfolio management/Governance forum: a cross-functional decision-making team,
that typically consists of most senior enterprise business and technology stakeholders.
Designations of the members who constitute the portfolio management/governance
forum greatly varied in the studied cases (e.g., SVP architecture owns strategic technical
needs in MEL, CTO owns strategic technical needs in AKL), as well as in the literature
(in an empirical study conducted by Heikkila (2017), node architect owns strategic
technical needs), and in the scaling agile frameworks such as SAFe, DAD (titled as

enterprise architect).

Product manager/Senior PO: a person who is typically a member of product
management owns the responsibility of evaluating and identifying the potential HLRs.
Their designation in the studied cases varied, product manager in MEL, senior PO in
AKL as well as in the scaling agile frameworks such as Scrum @scale (where they own

the title of chief PO), DAD (where they own the title of product manager).

Product Owner (PO): a person who owns the responsibility of requirements
prioritization within the delivery team typically owns the title of PO in the studied cases,
as well as being a commonly identified role in the literature, and in the scaling agile

frameworks such as DAD, Scrum @scale, SAFe.

Domain owner: a person who typically represents the HLRs that are emerging from their
respective domain(s) during the formal decision-making discussions i.e., at the portfolio
level. The designation greatly varied in the studied cases, Segment leader in MEL,

General managers in AKL as well as in scaling agile frameworks such as business
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owners in SAFe, but due to the commonality in their responsibility to make decision on

the requirements priority I have titled them as domain owners.

Architecture Owner (AQO): a person who is typically a member of architecture team and
owns the responsibility of technical needs within the delivery teams. The presence and
title of AO within the delivery team varied in the studied cases (embedded as AO in MEL,
technical business analyst in AKL) and some of the scaling agile frameworks such as
SAFe (appointed as solution architect on a need basis), DAD (embedded as AO within
the delivery team).

Program AQ/Solution Architect: a person who is typically a member of architecture
team and owns the responsibility of technical needs within the domain. Their designation
within the domain greatly varied in the studied cases (program AO in MEL, solution
architect in AKL) as well as in the scaling agile frameworks such as Scrum @scale, DAD
(where they own the title of chief AO), SAFe (where they own the title of solution

architect).

Team leader (TL)/scrum master (SM): a person who owns the responsibility of
resources and delivery within the delivery team, TL in MEL, SM in AKL which is an

adaptation of the role defined in DAD, and Scrum @ scale framework respectively.

Tribe lead/Director of Engineering: a person who typically owns the responsibility of
resources and delivery within the domain. Their designation within the domain greatly
varied in the studied cases (director of engineering in MEL, tribe lead in AKL) and some
of the scaling agile frameworks such as Scrum @scale (where they own the title of Scrum

of Scrums Master - SOSM).
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Appendices

Appendix A: Permission to Access Sheet (Employer)
Date Information Sheet Produced: 14 October 2019

Project Title: Requirements Prioritization in Global Scaled Agile Software

Development
An Invitation
Dear employer,

My name is Priyanka Antil and I am a doctoral student in the School of Engineering,
Computer and Mathematical Sciences at Auckland University of Technology, under the
supervision of Assoc Professor Tony Clear and Dr. Ramesh Lal. I am conducting research
investigating the requirements prioritization process in global scaled agile software

development.

I would like to invite your organization to take part in my doctoral research. I would like
to learn from your organization. As expert practitioners in this area, you are invited to

share your perspective and contribute to the body of knowledge in this area.

Please note that your participation in this research is voluntary in nature, and you may
decline or withdraw your participation without any adverse consequences. None of the
participants is identified nor will the information gathered be used to hamper, hinder or
harm your career. Moreover, this research does not aim to collect commercially sensitive

information of the organisation and its members.

The following questions and answers are intended to address the most common questions
that the participants may ask about this particular research project. If you need further
information, feel free to contact the researcher, Priyanka Antil. My contact details can be

found at the end of this document. It is recommended that you use e-mail to reach me.
Project Description

Current trends for developing software include the need to scale development processes
to suit global market needs with distributed and agile development being more prevalent.

Increasing impact from emerging technologies such as cloud computing further enables
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immediate global delivery of software products and services. These scaling processes
move software development more strongly into alignment with the current business
strategy and planning processes. The demand for both global and local market expertise
plus the ability to deliver at volume and scale, require development at multiple global
sites, driven by a common culture and engineering processes. Thus, the nature of
requirements engineering (RE) in a software development environment has to evolve in

response to these changes.

The purpose of this proposed research is to develop an in-depth understanding of the
prioritization of requirements in global scaled agile software development. This study
will identify the roles (decision makers) that make decisions on the priority of
requirements across scaling agile levels (e.g. Portfolio level, Program level, Project level).
This study will be a fine-grained study of the processes and artefacts for the prioritization
of requirements across scaling agile levels. Moreover, this study will identify the
challenges in requirements prioritization process in global scaled agile software
development environment, the innate tensions faced, and create an effective set of
strategies for surmounting requirements prioritization challenges and confirm them with

literature and focus group(s).

Furthermore, a conceptual framework will be constructed during this study that will create
knowledge on the underlying philosophy and the related structures (functional set-up and
units, artefacts, processes, practices, techniques and roles) driving the requirements
prioritization process in a global scaled agile software development environment.
Therefore, the goal of this study is to provide an understanding of the requirements
prioritization process across scaling agile levels (e.g. portfolio level, program level, and

project level).

Another purpose of this research is to contribute to the completion of my PhD degree. We
are intending to present the findings from this research in academic conferences and
journal papers. In doing so, we aggregate the findings so that participants’ observations
or comments will not be linked to them personally. They will have the option to verify
the accuracy of any transcripts made. Neither the organization nor the participants will be

identified.

How was I identified and why am I being invited to participate in this research?
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Your organization has been identified either from the research Supervisor’s personal
network of industry practitioners or from the networking relationship built through Agile
Auckland meetup or through the professional social networking media such as LinkedIn.
Your organisation is invited to participate in this research as you have the adequate

experience and expertise in global scaled agile software development.
How do I agree to participate in this research?

With your assistance, at this stage, we would like to recruit practitioners from your
organization based on their roles and overall experience in global scaled agile software
development. We anticipate approximately 15 or so members from your organization

involved in the requirements prioritization process.

Your participation and feedback will be of great value in helping us to develop an in-
depth understanding of the requirements prioritization process in global scaled agile
software development. If you are willing for your organization to participate in this
research, please return the enclosed permission to access- consent form within one week

of receiving this invitation.
What will happen in this research?

Selected participants will be interviewed by the researcher to discuss their experience in

requirements prioritization across scaling agile levels.
. Data collection

For this study, several different sources of information (observation, artefacts, and

recorded interviews) will be used to gather data.
. Interviews

For each participant we envisage an interview session (on two visits around six month
apart) of one hour followed up by a further session, after a group of interviews have been
completed, to confirm the understandings and check the transcripts (it is estimated that

this follow up session will be less than one hour in duration).

. Analysis
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The data collection will be followed by an analysis phase from which we hope to develop
insights into challenges faced by the practitioners, and their practices that contribute to

effective requirements prioritization across scaling agile levels.

What are the discomforts and risks?

Based on the highly focused nature of the research I have a view that the potential

discomforts and risks are minimal. However;

. Your organization may feel uncomfortable concerning the sharing of confidential

or commercially sensitive information.

. Your employees may feel uncomfortable because their employer may know who

is participating in the study and who has elected not to take up the invitation.
How will these discomforts and risks be alleviated?

In order to alleviate the first area of discomfort both the signing of mutually acceptable
non-disclosure agreements and the careful management of sensitive data guided by AUT's

formal ethics approval process will be adopted.

Participants will be reminded of our assurance of the voluntary nature of participation to

both them and your company at regular intervals throughout the fieldwork.

Your employees' participation will not be divulged to their employer. They will also have
the opportunity to review the transcripts or draft before the research results are published,
for confirmation to make sure they do not contain any content, which might reveal their
identity. Where their identity is not readily kept anonymous, e.g. through the unique
nature of their role, or it is logical and desirable to name the organization, role or views,
then their and your comfort with such communication by review of any resulting draft
publications will be sought. The procedure described below in the section 'how privacy
will be protected' will be employed to further guard participants from any potential risk

or discomfort.
What are the benefits?

The insights gained from this research will be available for your organization, the

participating individuals and their colleagues. It is expected that this research will help in
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self-assessment for the organizations and the participants and aid in the adoption of
effective practices, processes, and strategies for prioritization of requirements in global
scaled agile software development. The research aligns with the agile philosophy of
regular reflective review of practices and continuous improvement and learning, now
scaled across the organization. The participating organizations can align their existing
processes with a guiding set of good practices (provided by this research) that is
theoretically informed, practically validated, based on expert insight and suited to global

software development.
How will my privacy be protected?

The participants or the organization will not be identified by name; rather a hypothetical
name will be used whenever a referral is made to the organization or the participants in
subsequent publications (report, thesis, journal or articles etc.). Exceptions to this may be

made where appropriate and agreed.

Privacy and confidentiality will be respected and protected with diligence and by all
available means. The identity of participants will be protected at all stages of a project to
the extent possible. This will be done by coding of data, restricting of access to transcripts
and removal of identifying material from published documentation. Furthermore where
possible the participants will be addressed by their group roles rather than individual roles
to de-identify them and as far as possible prevent communication of their identities. The
participant will be provided with the transcripts for their confirmation to avoid any
conflict of interest and make sure the transcript does not contain any content which might

unnecessarily reveal their identity.

Since your employees have accepted an open invitation to participate in this research,
their participation will remain anonymised to their employer. But given the unique nature
of individual roles, their contribution may be inferred, although reported by role as
anonymously as possible, or in grouped roles where that is appropriate. Participation in

this research is voluntary.
What are the costs of participating in this research?

The research will provide the opportunity for the participating organization to benefit
from its results without a major cost (in time and resources) and to have an in depth
investigation of a critical area of global software development practice with the potential

to contribute to future development effectiveness.
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What opportunity do I have to consider this invitation?
We would appreciate a response within one week of receiving the invitation.
Will I receive feedback on the results of this research?

The research findings will be disseminated via the standard academic channels, published
PhD thesis, related seminars, and conference and journal papers. All willing participants
will receive a summary of the research findings either as an extract of the thesis or as

developed in academic publications.
What do I do if I have concerns about this research?

Any concerns regarding the nature of this project should be notified in the first instance

to the Research Supervisor, Tony Clear; tony.clear@aut.ac.nz; 09 921 9999 ext. 5329.

Concerns regarding the conduct of the research should be notified to the Executive

Secretary of AUTEC, Dr Carina Meares, ethics@aut.ac.nz , 09 921 9999 ext. 6038.
Whom do I contact for further information about this research?

Please keep this Information Sheet and a copy of the Consent Form for your future

reference. You are also able to contact the research team as follows:
Researcher Contact Details:

Priyanka Antil

Software Engineering Research Lab (SERL)

School of Engineering, Computer and Mathematical Sciences
Auckland University of Technology

Private Bag 92006

Auckland 1142

New Zealand

Phone: + 64 9 921 9999 x 6376

Email: priyanka.antil@aut.ac.nz
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Project Supervisor Contact Details:

Assoc Professor Tony Clear

School of Engineering, Computer and Mathematical Sciences
Auckland University of Technology

Private Bag 92006

Auckland 1142

New Zealand

Phone: + 64 9 921 9999 x 5329

Email: tony.clear@aut.ac.nz

Approved by the Auckland University of Technology Ethics Committee on type the date

final ethics approval was granted, AUTEC Reference number type the reference number.
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Appendix B: Participant Information Sheet

Date Information Sheet Produced: 14 October 2019

Project Title: Requirements Prioritization in Global Scaled Agile Software Development
Research Introduction

An Invitation

My name is Priyanka Antil and I am a doctoral student in the School of Engineering,
Computer and Mathematical Sciences at Auckland University of Technology, under the
supervision of Assoc Professor Tony Clear and Dr. Ramesh Lal. I am conducting research
investigating requirements prioritization process in global scaled agile software

development.

Please note that your participation in this research is voluntary in nature, and you may
decline or withdraw your participation without any adverse consequences. None of the
participants are identified nor will the information gathered be used to hamper, hinder or

harm your career.

The following questions and answers are intended to address the most common questions
that the participant may ask about this particular research project. If you need further
information, feel free to contact the researcher, Priyanka Antil. My contact details can be

found at the end of this document. It is recommended that you use e-mail to reach me.
Project Description and invitation

This research will create knowledge on the underlying philosophy and the related
structures (functional set-up and units, artefacts, processes, practices, techniques and
roles) driving the requirements prioritization process in a global scaled agile software
development environment. Therefore, the goal of this study is to provide an understanding
of the requirements prioritization process across scaling agile levels (e.g. portfolio level,

program level, and project level)..

I would like to invite you to participate in my research into the area of Requirements
Prioritization in Global Scaled Agile Software development. Please note that your
participation in this research is voluntary in nature, and you may decline or withdraw your

participation without any adverse consequences. None of the participants is identified
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nor will the information gathered be used to hamper, hinder or harm your career.
Moreover, this research will not aim to collect commercially sensitive information of the

organisation and its members.
How was I identified and why am I being invited to participate in this research?

Your organization has been invited to participate in this research because it has used a

scaling agile method for product development.

You are invited to participate in this research because you have responsibilities or are
(or have been) part of a team who decides work flow priorities across scaling agile levels

and have an adequate work experience.

The organization’s key contact for the researchers has advised a set of suitably
knowledgeable contacts for participation in the research, of the research project and the

invitation to participate in the study.
How do I agree to participate in this research?

As an identified suitable participant. You will be invited in turn to contact the researcher
and confirm your willingness to participate in the study. Your participation in this
research is voluntary (it is your choice) and whether or not you choose to participate will
neither advantage nor disadvantage you. You are able to withdraw from the study at any
time. If you choose to withdraw from the study, then you will be offered the choice
between having any data that is identifiable as belonging to you removed or allowing it
to continue to be used. However, once the findings have been produced, removal of your

data may not be possible.
What will happen in this research?

If you accept this invitation to participate, you will take part in an interview to discuss
your role and your experience of the requirements prioritization processes, practices in
within your team and other distributed teams, as well as challenges and tensions you have
encountered. This may be face to face interview, at the workplace or offsite to suit the
participant. Remote interviews using skype or similar video conferencing technologies

may be employed.

For each participant we envisage an interview session (on two visits around six month

apart) of one hour followed up by a further session, after a group of interviews have been
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completed, to confirm the understandings and check the transcripts (it is estimated that

this follow up session will be less than one hour in duration).

The data collection through various means (e.g. artefacts, tools, and interviews) would be
followed up by an analysis phase from which we hope to develop insights into challenges
faced by the practitioners, and their practices which contribute to effective workflow

prioritization across scaling agile levels.
What are the discomforts and risks?

Based on the highly focused nature of the research I have a view that the potential

discomforts and risks are minimal. However;

You may feel uncomfortable on the grounds that your employer may know who is

participating in the study and who has elected not to take up the invitation.
You may feel uncomfortable having transcripts of the interview(s) recorded.
You may feel uncomfortable having notes taken.

You may feel uncomfortable with me in an observer role

How will these discomforts and risks be alleviated?

In order to alleviate the first area of discomfort you will be reminded of our assurance of
the voluntary nature of participation to both you and your company at regular intervals
throughout the fieldwork. Your participation will not be divulged to your employer. You
will also have the opportunity to review the transcripts or draft before the research results
are published, for confirmation to make sure they don't contain any content which might
reveal your identity. Where your identity is not readily kept anonymous, e.g. through the
unique nature of your role, or it is logical and desirable to name your organisation, role
or views, then your comfort with such communication by review of any resulting draft

publications will be sought.

You may withdraw yourself and your data from the study prior to publication of the

findings.

The second possible area of discomfort will be addressed by emphasising that the data

being recorded will be held confidential between the researcher and the participant,
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transcripts will be made available for review, and will be selectively reported and

discussed should any sensitive matters arise.

The third possible area of discomfort will be addressed by emphasizing that the data being
collected through observation and artefacts and notes taken relate to information drawn
from the current practices in general, rather than an individual's activity. Personal

performance will not be judged.

The researcher will be vigilant to the fact that the anonymity of the participants is
maintained to the extent possible at all stages of the research and the participants do not
experience any discomfort or pressure of any type. The procedure described below in the
section 'how privacy will be protected' will be employed to further guard participants

from any potential risk or discomfort.
What are the benefits?

As well as adding to the body of knowledge and influencing practice in this general area,
the insights gained from this study will be made available to yourself and your colleagues
and it is hoped that the knowledge gained will be useful for improving the practice in your
organization. The research aligns with the agile philosophy of regular reflective review
of practices and continuous improvement and learning, now scaled across the
organization. It is hoped the research will help you to reflect upon and improve your

practices.
How will my privacy be protected?

Since you have accepted an open invitation to participate in this research, your
participation will remain anonymised to your employer. But given the unique nature of
your role, your contribution may be inferred, although reported by role as anonymously
as possible, or in grouped roles where that is appropriate. Participation in this research is

voluntary.

Privacy and confidentiality will be respected and protected with diligence and by all
available means. The identity of participants will be protected at all stages of a project to
the extent possible. This will be done by coding of data, restricting of access to transcripts
and removal of identifying material from published documentation. Furthermore where
possible the participants will be addressed by their group roles rather than individual roles

to de-identify them and as far as possible prevent communication of their identities. The
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participant will be provided with the transcripts for their confirmation to avoid any
conflict of interest and make sure the transcript does not contain any content which might

unnecessarily reveal their identity.

What are the costs of participating in this research?

Time is the only cost to you. The interview will take around one hour of your time.
What opportunity do I have to consider this invitation?

We would appreciate a response within 48 hours of receiving this invitation.

Will I receive feedback on the results of this research?

The research findings will be disseminated via the standard academic channels, any
published PhD thesis, related seminars, conference, and journal papers. All willing
participants will receive a summary of the research findings either as an extract of the

thesis or as developed in academic publications
What do I do if I have concerns about this research?

Any concerns regarding the nature of this project should be notified in the first instance

to the Research Supervisor, Tony Clear; tony.clear@aut.ac.nz; 09 921 9999 ext. 5329.

Concerns regarding the conduct of the research should be notified to the Executive

Secretary of AUTEC, Dr Carina Meares, ethics@aut.ac.nz , 09 921 9999 ext. 6038.

Whom do I contact for further information about this research?

Please keep this Information Sheet and a copy of the Consent Form for your future

reference. You are also able to contact the research team as follows:
Researcher Contact Details:

Priyanka Antil

Software Engineering Research Lab (SERL)

School of Engineering, Computer and Mathematical Sciences

Auckland University of Technology
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Private Bag 92006

Auckland 1142

New Zealand

Phone: + 64 9 921 9999 x 6376

Email: privanka.antil@aut.ac.nz

Project Supervisor Contact Details:

Assoc Professor Tony Clear

School of Engineering, Computer and Mathematical Sciences
Auckland University of Technology

Private Bag 92006

Auckland 1142

New Zealand

Phone: + 64 9 921 9999 x 5329

Email: tony.clear@aut.ac.nz

Approved by the Auckland University of Technology Ethics Committee on type the date

final ethics approval was granted, AUTEC Reference number type the reference number.
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Appendix C: Consent Form
For use when interviews are involved.

Project title: Requirements Prioritization in Global Scaled Agile Software

Development
Project Supervisor:  Tony Clear, and Ramesh Lal
Researcher: Priyanka Antil

0 I have read and understood the information provided about this research project

in the Information Sheet dated 14 October 2019.
0 I have had an opportunity to ask questions and to have them answered.

0 I understand that notes will be taken during the interviews and that they will also

be audio-taped and transcribed.

0 I understand that contributions made in interviews and observations augmented
by development artefacts, associated electronic communications and research diary notes
taken by the researcher, will be analyzed in order to better understand the collaboration

process along with the related practices.

O I understand that taking part in this study is voluntary (my choice) and that I may

withdraw from the study at any time without being disadvantaged in any way.

O I understand that while information gathered and reported will generally aim to
preserve my confidentiality and privacy, in some cases that will be limited, so such cases

will be agreed with me by the researcher before any such information is divulged.

0 I understand that if I withdraw from the study then I will be offered the choice
between having any data that is identifiable as belonging to me removed or allowing it to
continue to be used. However, once the findings have been produced, removal of my data

may not be possible.

O I agree to take part in this research.
0 I wish to receive a summary of the research findings (please tick one): Yes[]
NolJ
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Participant’s signature:

Participant’s name:

Date:

Approved by the Auckland University of Technology Ethics Committee on type the date
on which the final approval was granted AUTEC Reference number type the AUTEC

reference number

Note: The Participant should retain a copy of this form.
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Appendix D: Interview protocol

Project title: Understanding requirements prioritization process in global

scaled agile software development
Project Supervisor:  Tony Clear, Ramesh Lal

Researcher: Priyanka Antil

This protocol is designed to support the conduct of interviews with participants from large
organizations who are employing scaling agile methods for product development and

teams are globally distributed.

1. Participant Briefing

Before I get started on the interview questions, I would like to remind you the key
protocols of how this research will be conducted, in accordance to the details found in the

participant information sheet. This will include:

e Purpose of the research (This research is studying some of the challenges
and practices for prioritizing the new ideas and how they get implemented
by teams. We are mainly interested in the process and who is involved and
some of the techniques that worked and what was more challenging. So we
have developed some questions we would like to find out about how you do
things here.)

e Qetting your signed consent form

e Notes will be taken during the interview

e Interview will be audio recorded if consent is given

e Do you have any questions about what we are doing or how we are going to

run this meeting?
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The first set of questions are a bit of background about how your company develops
software and how you fit into this. Then we will discuss the process from capturing new
ideas, to prioritizing them, assigning streams of work to teams and how they prioritize

what they do.

2. Background information

e Participant background
- Participant’s name
- Gender
- Nationality
- Education and formal experience
- Time at company
- Time on current project (if applicable)
- Current position
- Position reported to
- Current location (primary location or secondary location)
- Previous position & company
- Total development experience
- Total domain experience
e General organization background
- Type of development does your organization undertake (e.g., in-house
development, products for external customers etc.)
- Type of scaling agile method used (e.g., DAD, SAFe, Scrum @scale
etc.)
- No of sites and no of staff involved in product/software development

3. Understanding requirements prioritization process in participant’s organisation
Innovative ideas

e  Where new or innovative ideas come from and how they are captured?

Process:
How is the priority decided on ideas/goals?

e What information is required?
Where does it come from; what format?

e What prioritization criteria are used?
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(How do you get that information? Where does it come from?
e.g., business value- what is the business value and how do you measure that, who is responsible
for business value assessment)

e How does the shared understanding happen?
e How is consensus reached?

e Who are involved in the prioritization of the ideas/goals?
o What are their roles and responsibilities?

e How your role does involves in prioritization?

e Who has authority to decide the priority?

Timing:

e How often is prioritization done?
e How long it takes?

Global aspects:

e Are any people involved in the prioritization that are globally/locally
distributed?
e Ifyes, how do the distance people collaborate in prioritization?
e What tools- synchronous (when + why )
o Asynchronous (why)
e What are the main challenges you have encountered related to the involvement

of the people at distance in prioritization?

e How are these challenges addressed?

e What are the other challenges that you are currently facing related to the
involvement of the people at distance in prioritization? Do you have any idea

how these challenges should be overcome?

Work distribution to teams or team of teams

e How these ideas (new or innovative ideas) turned into actual work for teams or
teams of teams to do in certain order?

e How is work described/broken into parts? Who does that?

e How is this information communicated to the teams?

e How do they prioritize their work? What information do they required to
prioritize their work?

e How decide who (team?) is doing what? How break the work up?

Changes (reprioritization)

e  When are changes made to decided priority and why and how and by whom?
How often?
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e How is progress monitored?

Challenges

o What are the main challenges you have encountered while prioritizing the work?
(Types of problems, sources of problem, reason for occurrence)

e How are these problems addressed?

e What are the other challenges that you are currently facing? Do you have any

idea how these challenges should be overcome?

Tensions/conflicts

e Are there conflicts in perceptions on the importance of work items across the
actors (of what needs to be implemented and how)?? Between which roles
most conflicts occur?

e What are the impacts of these conflicts in terms of product, people etc.

e How are these conflicts addressed?

Recommendation

e I[s there something that you would like to change to make the prioritization
process better?

o  Any practice, technology, or activity?

o How?

e Anything else to add?
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Appendix E: Ethics Approval letter

16 March 2020

Tony Clear

Faculty of Design and Creative Technologies
Dear Tony

Re Ethics Application: 19/448 Requirements prioritization in global scaled agile

software development

Thank you for providing evidence as requested, which satisfies the points raised by the

Auckland University of Technology Ethics Committee (AUTEC).
Your ethics application has been approved for three years until 16 March 2023.
Non-Standard Conditions of Approval

1. The non-disclosure for each company is to be submitted to AUTEC in the from

the company uses once the organisations have agreed to participant.

Non-standard conditions must be completed before commencing your study. Non-
standard conditions do not need to be submitted to or reviewed by AUTEC before

commencing your study.
Standard Conditions of Approval

1. The research is to be undertaken in accordance with the Auckland University of
Technology Code of Conduct for Research and as approved by AUTEC in this

application.

2. A progress report is due annually on the anniversary of the approval date, using

the EA2 form.

3. A final report is due at the expiration of the approval period, or, upon completion

of project, using the EA3 form.

4. Any amendments to the project must be approved by AUTEC prior to being

implemented. Amendments can be requested using the EA2 form.
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5. Any serious or unexpected adverse events must be reported to AUTEC Secretariat

as a matter of priority.

6. Any unforeseen events that might affect continued ethical acceptability of the

project should also be reported to the AUTEC Secretariat as a matter of priority.

7. It is your responsibility to ensure that the spelling and grammar of documents

being provided to participants or external organisations is of a high standard.

AUTEC grants ethical approval only. You are responsible for obtaining management
approval for access for your research from any institution or organisation at which your
research is being conducted. When the research is undertaken outside New Zealand, you
need to meet all ethical, legal, and locality obligations or requirements for those

jurisdictions.

Please quote the application number and title on all future correspondence related to this

project.

For any enquiries please contact ethics@aut.ac.nz. The forms mentioned above are

available online through http://www.aut.ac.nz/research/researchethics

(This is a computer-generated letter for which no signature is required)
The AUTEC Secretariat
Auckland University of Technology Ethics Committee

Cc:  priyanka.antil@aut.ac.nz; Ramesh Lal

292



Appendix F: High-level overview of research study for the interviewees

Detail info required,

Converted into

Idea

How generated
How Captured+stored
How decide worthwhile
to pursue or not, who

decide,
If idea not sensible then
what happen to that
idea,
Any challenges N

Set of workstream/
project

Who/how/
challenges/how often

Change in prioritization (how,
why, by whom)

What scaling framework

How shared understanding of
business strategy happen
How non-functional
requirements become the part
of prioritization

How progress is monitored
Distributed aspects in
priortization (asynchronous-
why+ synchronous - when and
why, any particular challenge
due to distribution
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Who/how/challenges/how
often, tools, any tension/
misunderstanding

Prioritized

Allocated to,
Detail info

Teams
Who/how/
challenges/how often
How team order work
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Requirements Engineering in Global Scaled Agile Software Development: A
Multi-Vocal Literature Review
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Abstract

Context: Recent trends for developing software to suit global market needs indicate the need to scale
development processes with distributed Agile development being more prevalent. Thus, it is vital to evolve
the nature of requirements engineering in response to these changes.

Objective: To identify the challenges and mitigating strategies for requirements engineering in global scaled
agile software development.

Research Method: Since the agile approach has emerged from the industry and now the evidence suggests
that it has become mainstream for software development, a multi-vocal literature review method was adopted
to investigate the requirements engineering challenges and to identify the strategies to mitigate them in
global scaled agile software development. The grey literature (adoption case studies, thesis, and consultants
reports, etc.) together with white literature (e.g. journal article) were reviewed.

Result: The study identified 26 requirements engineering challenges in globally distributed large scale agile
software development environment. The study also reported strategies (25 strategies) to mitigate the re-
quirements engineering challenges. These challenges and strategies were then grouped into core groupings,
respectively, of four and seven categories.

Conclusion: The findings of this multi-vocal literature review study provide a structured synthesis of the
current state of knowledge on requirements engineering in globally distributed large scale agile software
development as well as opportunities for future research.

Keywords: Requirements engineering, Global scaled agile software development, Challenges, Strategies,
Multi-vocal literature review

multiple global sites, driven by a common culture
and engineering processes [2]. Thus, the nature of
requirements engineering (RE) in a software devel-
opment environment has to evolve in response to
these changes. These issues are challenging practi-
tioners, with timely, predictable, and high-quality
delivery of software proving a major challenge [T].

Research focusing specifically on RE in global
scaled agile software development (GSASD) is
scarce [3]. This is further evidenced in examin-
ing the systematic literature reviews (SLR), multi-
vocal literature reviews (MLR), and mapping stud-
ies published until 2018, as discussed in Section
(Related work section).This was supported by a
supplementary search to include studies published
between Jan 2019 to June 2020 as discussed in
Section 4.1.3. An MLR study on RE in GSASD

1. Introduction

Current trends for developing software include the
need to scale development processes to suit global
market needs with distributed agile development
being more prevalent [I]. The increasing impact
from emerging technologies such as cloud comput-
ing, further enables the immediate global delivery
of software products and services. These scaling
processes move software development more strongly
into alignment with the current business strategy
and planning processes [2]. The demand for both
global and local market expertise plus the ability to
deliver at volume and scale, require development at
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cations were found (white literature) on agile soft-
ware development, several on distributed (scaled)
and global software development based on struc-
tured setups, but limited on GSASD. “However”,
there was an abundance of grey literature (GL) and
more emerging every day on agile and scaled agile
methods, worth investigating [4].

Following are the research questions that were set
to attain the aim of this research study:

Research Question 1: What are the challenges for
requirements engineering in global scaled agile soft-
ware development?

Research Question 2: What are the strategies for
surmounting challenges in requirements engineer-
ing activities in global scaled agile software devel-
opment?

The rest of this MLR study is designed as follows:
background, and related work are provided in Sec-
tion [2] and the research design of the study is pre-
sented in Section [3] The findings of the MLR are
presented in Section [4 Summary of the findings is
presented in Section [f] and limitations of the study
are discussed in Section [f] Finally, conclusion and
future research are discussed in Section

2. Related work

This section commences with background informa-
tion on GSASD. As a next step, RE in GSASD
is discussed. Lastly, previous secondary studies on
GSASD are discussed.

2.1. Global Scaled Agile Software Development

A substantial growth in the adoption of agile meth-
ods in software development has been noticed over
a decade [5]. Unlike traditional methods driven
via documentation and upfront design, agile meth-
ods (key agile methods- Scrum and Extreme Pro-
gramming [6]) ought to be customer-driven, with
team collaboration, and evolutionary delivery. Ag-
ile methods are best suited for small and co-located
development teams [7]. The expected benefits of
agile methods are reduced time to market and abil-
ity to deliver high quality software, having the abil-
ity to manage the requirements which tend to be
dynamic in nature [§]. Thus, agile methods have
been adopted in large scale software projects where
teams are globally distributed [9].

Scaled agile Definition: Participants of the
“XP”workshops 2013 - 2016 on the large scale ag-
ile approach suggested that “scaling is about more

than the size (number of people and teams), but
also about scaling the organization and the distri-
bution (number of sites)” [10]. For example, scaled
agile software development might involve having
“50 or more people or at least six teams” [3] or
“more than three sites” [9]. Therefore, building
on the definition of “scaled agile”proposed by [3],
as “software development organizations with 50 or
more people or at least six teams”, we include the
additional stipulation to incorporate a distributed
focus, that these people or teams must work across
sites located in at least two different locations.
When the organization has people or teams dis-
tributed globally across country boundaries, it is
defined as “global scaled agile”.

Although adoption of agile methods in large scale
software projects has gained significant attention
in the recent years from the researchers [3], [10] as
well as from the practitioners [I1]. There are many
challenges that needs to be investigated to maxi-
mize their successful adoption.

Various scaling agile frameworks have been pro-
posed by the practitioners and consultants that in-
clude Scaled Agile Framework (SAFe), Disciplined
Agile Delivery (DAD), Scrum at scale, Spotify and
Large Scale Scrum (LeSS), to specific practices from
various agile methods which could be adopted for
scaling up software development [I1]. “However”,
an empirical evaluation of these frameworks is lack-
ing [9]. The 2017 XP conference also highlighted
that research is needed on GSASD. As such, an
empirical investigation on the activities relating to
planning, analysis, design, implementation (devel-
opment, testing and documentation) and deploy-
ment with GSASD must be explored [10].

2.2. Requirements Engineering in Global Scaled Ag-
ile Software Development

RE is the branch of software engineering through
which user requirements are collected, specified,
and understood for developing software prod-
ucts [12].

In agile software development, RE is performed it-
eratively, and typically a product backlog is formed
that stores the list of prioritized requirements,
which is continuously validated through customer
feedback [7].The RE activities are not clearly sep-
arated in agile. Therefore, agile RE engineering
activities can take place in parallel with other ac-
tivities (i.e., development, testing etc.). Also, the
RE activities in agile are carried out on a “just-in-
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time” basis with little design upfront [§]. This shows
the ad-hoc nature of RE in agile environments [7].
A substantial amount of work has been done related
to agile RE (i.e., agile RE practices, RE challenges
etc.) [13118]. “However”, work specifically related to
agile RE in large scale globally distributed software
projects is lacking [14]. A systematic literature re-
view by Inayat et al. [I3] and a mapping study by
Heikkila et al. [I5] clearly state that research is re-
quired on agile RE, specifically on the globally dis-
tributed large scale agile software development.

2.8. Secondary studies of global scaled agile soft-
ware development

There appears to be limited literature on large
scale agile globally distributed software develop-
ment. Only six literature reviews were found re-
lated to large scale agile that are summarized be-
low.

Dikert et al. [3] performed a systematic litera-
ture review study on the scaled agile transfor-
mation. That study identified 35 challenges and
29 success factors grouped into nine and eleven
categories, respectively. The noticeable success
factors were selecting and customizing the agile
model, mind-set and alignment, management sup-
port, and training and education. The common
challenges identified were change resistance, inte-
grating non-development functions, agile being dif-
ficult to implement, and requirements engineering
challenges [3]. In addition, Dikert et al. [3] findings
revealed that more empirical research is needed on
scaled agile.

Khalid et al. [I6] performed a systematic literature
review study on agile scalability and adoptability.
Khalid et al. [I6] described and identified the lim-
itations of agile practices for scaled projects. Doc-
umentation, time period, human resources related
problems, team coordination and communication,
and distributed teams were identified as limitations
for scaling using agile practices in projects.
Gustavsson et al. [I7] investigated the literature on
roles required for team coordination in the scaled
agile software development environment. They dis-
covered that additional roles are required for coor-
dination. Their investigation also found that only
a few organizations have adopted the required co-
ordination responsibility within the teams based on
the scaled agile frameworks (e.g., SAFe, LeSS). In
addition, the organizations which had coordination
roles mainly focused on vertical coordination. This

resulted in managers developing plans and accord-
ingly allocating work by themselves. “However”,
in a scaled agile setup the self-organizing princi-
ple ought to be a key practice whereby the entire
team are responsible for planning and task alloca-
tion (horizontal coordination).

Razavi et al. [I8] in their systematic literature re-
view study concluded that an effective set of tools
are needed for coordination and communication in
any distributed scaled agile development environ-
ment. They also claimed that the next complex
challenge will be to produce quality products.
Alsaqaf et al. [I9] investigated the literature on
quality requirements (QRs), focusing on the re-
quirements relating to the quality in scaled agile
distributed projects. Alsaqaf et al. [19] discovered
twelve QRs related challenges which were mostly
as a result of the adopted agile practices. These
QRs related challenges were mostly as a result of in-
ability of the product owners (PO) to handle QRs.
They also identified strategies to overcome the chal-
lenges relating to QRs at a proposal level, while
pointing out more research is required in order to
understand the QRs in distributed scaled agile soft-
ware development.

Putta et al. [20] conducted a multi-vocal literature
review (MLR) study on adopting SAFe, identifying
benefits and challenges. The most common bene-
fits include alignment, productivity, quality, collab-
oration, and time to market. Challenges that re-
ceived most attention include moving away from ag-
ile, global distributed challenges, agile release train
challenges, program increment challenges, back-
log management challenges, change resistance, and
staffing product owner challenges. In addition, the
authors suggested that more primary research is
required on transformation steps, implementation,
and challenges of the SAFe framework.

To sum up, the existing literature reviews demon-
strated that GSASD is a growing area of interest
to researchers and practitioners, but little is known
about agile RE in GSASD. Only one literature re-
view was found, which was conducted by Alsaqaf
et al. [I9]. “However”, the main focus of the Al-
saqaf et al. [I9] study was to identify the challenges
relating to QRs in large agile distributed projects
and strategies to mitigate them. Other critical as-
pects of RE such as requirements prioritization are
missing. Furthermore, the Alsaqaf et al. [19] study
focused on the white literature (e.g., journal arti-
cles) studies only, despite scaled agile mostly being
driven by the practitioners and consultants in the
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field.

Hence, an MLR study is needed to provide informa-
tion and understanding on RE in GSASD as well
as to identify research gaps that need addressing.
This motivated us to undertake an MLR, study on
RE in GSASD.

3. Research Methodology

The Kitchenham et al. [2I] and Garousi et al. [22]
guidelines were followed to conduct this MLR study.
The MLR process that consists of planning phase,
pilot study, conducting the review, and reporting
the review is elaborated in the following subsec-
tions.

3.1. Planning phase

The planning phase was comprised of research ob-
jectives and research questions, search strings, data
sources, and inclusion/exclusion criteria, which are
described in the following subsections.

3.1.1. Research Questions

The main purpose of this MLR was to identify
the gaps about the software product RE process in
GSASD. This was motivated by an interest in RE,
as impacted by the relatively novel phenomenon of
adoption of agile methods in large scale global set-
tings. The search was limited papers from 2001 as
the year in which the agile manifesto was estab-
lished, and agile methods started gaining attention
among the researchers and practitioners [23].

The main objectives of this MLR study were: (i)
Identify the challenges in RE in GSASD, and (ii)
Identify effective strategies for surmounting chal-
lenges in RE activities in GSASD.

There are two research questions (RQs) that were
set to achieve the objectives of this study:

RQ 1: What are the challenges for requirements
engineering in global scaled agile software develop-
ment?

RQ 2: What are the strategies for surmounting
challenges in requirements engineering activities in
global scaled agile software development?

3.1.2. Search

strings
Step 1: used the Population, Intervention, Compar-
ison and Outcomes (PICO) framework to identify
main search terms (as shown in Section 4.1 of re-
view protocol [24];

strings/constructing  the  search

Step 2: Used synonyms for major terms;

Step 3: Found keywords through relevant papers;
Step 4: If database allows, used Boolean operators
OR and AND for synonyms and to link the main
search terms respectively.

According to steps as mentioned above:

Main search terms: Requirements engineering,
global software development, scaled agile.

The search string for this MLR is made up of three
substrings: S1, S2, and S3, defined as follows:
Substring S1 consisted of keywords related to re-
quirements engineering practices: “requirements
engineering”, “requirements development”, ‘“re-
quirements prioritization”, “user story”, “features”,
“portfolio management”, “backlog management”
Substring S2 made up of keywords related to global
software development/engineering: “global soft-
ware development”, “Distributed software develop-
ment”

Substring S3 was developed by using keywords re-
lated to scaled agile software development methods:
“scaled agile framework”, “Large-Scale Scrum”,
“Disciplined Agile Delivery”.

Eq. (1) represents the main search string,

S1 AND S2 AND 83 (1)

Following shows a sample search conducted in the
digital databases E

( “requirements engineering” OR “requirements de-
velopment” OR, “requirements prioritization” OR
“user story” OR “features” OR “portfolio manage-
ment” OR “backlog management” ) AND ( “dis-
tributed software development” OR global soft-
ware* ) AND ( “large-scale scrum” OR “scaling
agile” OR “disciplined agile delivery” OR “scrum-
of-scrum”

3.1.3. Data sources

In order to retrieve relevant primary studies from
white literature (WL) and grey literature (GL),
search was performed on digital databases, online
web search, key conference proceedings, and meth-
ods’ creator websites, which are described below.
Resources to be searched for WL: Three search
strategies were followed to retrieve relevant WL
studies: (i) Automatic search (Digital databases)
(ii) Manual search (Key conferences) (iii) Snow-
balling [21].

1Some initial searches were performed to fine-tune the
search string (shown in Appendix A of review protocol [24]
2% for truncation
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(i) Digital databases: An advanced search was per-
formed on the broad range of digital databases that
include IEEE, ACM, Scopus, ScienceDirect, and
Springer Linklﬂ

The main reason to include these digital databases
was the possibility of accessing their contents (ser-
vices offered by our institution). Moreover, the
impact rate of journals and conference proceed-
ing that are provided by these databases is higher,
and comprehensively cover the software engineer-
ing field in general [2I]. “However”, other notable
digital databases that include Web of Science and
Wiley InterScience were excluded in order to mini-
mize duplicate studies.

(ii) Manual search: An additional search was per-
formed on key conference proceedings to minimize
the possibility of missing potential studies. The
reason to include these conferences was because of
their standing within the field and specific focus on
the key areas of requirements engineering, scaled
agile, and global software development.

(iil) Snowballing: A snowballing (backward and for-
ward snowballing) was performed on the studies
that were selected through an automatic and man-
ual search in order to cover all possible primary
studies related to the phenomena of interest [21].
Backward snowballing was performed iteratively by
reviewing the references of primary studies. This
procedure was repeated until no new relevant study
was retrieved. On the other hand, Google Scholar’s
citation index help was undertaken to perform for-
ward snowballing on the primary studies by looking
at the new papers who had cited those studies.
Resources to be searched for GL: Accord-
ing to the MLR guidelines which are proposed by
Garousi et al. [22], two search strategies were fol-
lowed for GL: (i) Manual search- Methods’ creator
websites, (ii) Automatic search- General web search
engine, ‘ProQuest Dissertations and Thesis Global’
database

(i) Methods’ creator websites: As recommended by
Garousi et al. [22], consulting firms and scaling agile
frameworks have been identified which have accom-
panying support resources on their websites (e.g.,
case studies, training materials, and guides). The
practitioners’ homepages were hand-searched to re-
trieve potentially relevant studies.

3search string  that is used in each of

these databases is available for download via
https://github.com/priya020/MLR-Data in the form of
an Excel Spreadsheet

Methods’ creator websites that were hand-searched
to retrieve potential relevant studies include SAFe,
DAD, nexus, LeSS, and Scrum-of-Scrum. The main
reason to search these frameworks’ websites was,
these are the frameworks that were commonly dis-
cussed in selected WL primary studies [25] [26].
Moreover, these scaling agile methods are the pre-
dominant frameworks adopted by large organiza-
tions that are validated through relevant literature
reviews as well [27, 20, [18]. Also, the 12th ag-
ile state report that was produced by VersionOne
in 2017 confirmed that these are the predominant
frameworks adopted by large organizations devel-
oping software [I1].

(ii) An advanced search was performed on ‘Pro-
Quest Dissertations and Thesis Global’ in order
to retrieve potential PhD/Master theses [21I]. The
main reason to include this database was its global
coverage and the possibility of accessing its contents
(services offered by our institution). Moreover, an
advanced search was also performed on the regular
Google search engine ((https://www.google.com)
to retrieve relevant masters/PhD thesis.

3.1.4. Study Inclusion/FExclusion criteria

Studies relevant to the search terms were included
(as shown in Section 3.1.2). The secondary studies,
short papers, panel discussions, PowerPoint presen-
tations, posters and rejected manuscripts were ex-

cludecﬁ [21].

3.2. Pilot study

By following the Kitchenham et al. [21] guidelines,
a pilot study was conducted to check the feasibility
of the review protocol that included search strategy,
data extraction process, and data synthesis.

The procedure adopted to select primary
studies for the pilot study: Ten percent of the
final studies were selected to test out the MLR pro-
tocol. Five percent of studies were selected from
the top of the final studies due to the likelihood of
the primary studies on the topf’} while five percent
of studies were selected from the remaining stud-
ies [28].

A total of 20 studies were selected for the pilot
study; 14 from the WL and 6 from the GL. As

4Detailed checklist of study Inclusion/exclusion can be
found in Section 4.4 of review protocol [24]

5The first five studies were selected from the list of studies
that were displayed after applying the search string on ACM
digital library.
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Figure 1: Legend for the screening process

a result of the pilot study, a few amendments were
made to the MLR protocol. First, for the main
study, experience reports and blogs that come un-
der GL were retrieved from the reputed consul-
tants’/methods’ creator websites to ensure the re-
trieved source is valid and free of undue bias. Sec-
ond, to retrieve the potential Master/PhD thesis
for the main study, a separate search was also
performed on the google search engine in addi-
tion to ‘ProQuest Dissertations and Thesis Global’
database. Third, it was noticed that in some cases,
masters/PhD thesis and masters/PhD work as a
journal article were both available. In these cases,
it was decided that (after consultation with the sec-
ond and third researcher) masters/PhD work as a
journal article was given higher preference than the
masters/PhD thesis for the main study for evidenc-
ing the quality of the work and minimizing the bias.
Lastly, the quality assessment checklist was devel-
oped to evaluate the quality of the selected primary
studies.

3.8. Conducting a review

The overview of the study process and tally of se-
lected papers that were determined by analysing
the primary studies are described in this section.
Figure [T] shows the legend that is used in Figure [2]
(i.e., WL screening process) and Figure |3| (i.e., GL
screening process).

3.3.1. WL screening process

Figure [2| shows the screening process of WL studies
which is made up of five steps. The same number
of steps were followed in the automatic and manual
search.

WL-Stepl : In the first step, the search string that
was developed in Section 3.1.2 was applied to all

selected digital databases, which were resulted 338
studies. In the manual search, each set of selected
conference proceedings were examined separately.
WL-Step2: The title and abstract of the possible
primary studies were reviewed against study inclu-
sion/exclusion criteria (as shown in Section 3.1.4)
to discard the irrelevant studies. If there was any
doubt whether a study should be included or not,
that was discussed with the secondary and third re-
searchers in order to make an optimal decision. As
a result of WL-Step2, a total of 154 candidate stud-
ies were retrieved from the automatic search and 61
studies from the manual search.

WL-Step3: In WL-Step3, the pre-selected studies
were examined based on the full text. As a result
of WL-Step3, a total of 53 studies were selected
from the automatic search and 11 studies from the
manual search.

WL-Step4: Based on the result of automatic and
manual searches, snowballing was performed in
WL-Step4 to retrieve all relevant studies. As a
result of WL-Step4, four primary studies were re-
trieved.

WL-Step5: Primary studies that were retrieved as a
result of WL-Step3 and WL-Step4 were combined,
and the duplicate studies were removed. Therefore,
final WL studies selection ended up with 49 studies.

3.83.2. GL screening process

The GL studies’ screening process consisted of four
steps as shown in Figure |3 The automatic search
(represented by Search2 in Figure|3)) and the man-
ual search (represented by Search 1 in Figure |3)
that were performed to select the WL studies were
also carried out to retrieve the relevant GL studies.
WL-Stepl through WL-Step3 of screening the WL
studies were also repeated in the screening of GL
studies. In the automatic search, 21 studies were
selected based on Title/Keywords/Abstract and
seven studies on the basis of full text by apply-
ing the study inclusion/exclusion criteria (shown
in Section 3.1.4) whereas in the manual search,
143 studies were retrieved on the basis of ti-
tle/Keywords, and 20 studies were retrieved based
on full text.

In GL-Step4, studies that were retrieved as a result
of automatic and manual search were combined,
and the duplicate studies’ were removed. Finally,
GL studies selection consisted of 26 primary stud-
ies.
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Figure 2: WL screening process

3.83.8. Combining final WL studies and GL studies
In this step, final studies that were retrieved as a re-
sult of WL-Step5 in screening the WL studies and
GL-Step4 in screening the GL studies were com-
bined, and the duplicates were removed. the study

selection ended up with 71 primary studies, that
contained 49 WL studies and 22 GL studiedf]

3.8.4. Quality assessment of the studies

The quality assessment of each primary study was
conducted after the data extraction. The quality
assessment questions were defined by adopting the
Garousi et al. [22] guidelines as shown in Table m
Each category of quality assessment, which is pre-
sented in Table [, was evaluated on a scale from
zero to one except the literature type. Literature
type was evaluated on the scale of zero to four as

6The complete list of WL papers and GL studies is avail-
able for download via https://github.com/priya020/MLR-
Data in the form of an Excel Spreadsheet

"More detail on quality assessment criteria can be found
in Section 4.6 of review protocol [24]

Table 1: Quality assessment adopted from [22]

Q1 Is the publishing organization/Author is
reputable?

Q2 | Has the author cited often by others?

Q3 Has the author published other work in
the field?

Q4 Does the source have clearly stated
aim/objectives?

Q5 Is the focus of source on RE in global
scaled agile setting?

Q6 | Are any limits clearly stated?

Q7 Is the source supported by documented
references?

Q8 | Are the conclusions justified by result?

Q9 Does the source have a clearly stated
date?
Does the source enrich the current

Q10 | research?

Q11 Literature type?

this was the category where the precedence of the
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Figure 3: GL screening process

literature was defined®l

Table 2] and Table [3] showed the quality assessment
of each primary study that was done after the data
extraction. The quality score of the selected pri-
mary studies varied a great deal from four to 14.
According to the quality evaluation as shown in
Table [2] and Table [3| the majority of the selected
studies (60 studies out of 71 (where 49 WL stud-
ies as shown in Table 2| 22 GL studies as shown
in Table received a quality score from nine to
14, and only 11 primary studies had a quality score
from four to eight. Even though the quality score of
some studies was low, they were involved in the re-
view since they were yielding valuable insight (e.g.,
a case study [GL3[| retrieved from the methods’
creator websites contributed more valuable infor-
mation than a high scoring paper [WL10].

8 Academic peer-reviewed-4, PhD/Master thesis-3, Peer-
reviewed experience reports-2; Methods’ creator case studies,
blogs-1; Commentary/opinion-0

9n this study, primary grey literature (GL) studies are
represented as GL1, GL2,—, GL22 and white literature
(WL) studies are represented as WL1, WL2,——, WL49

3.8.5. Data Extraction

The relevant information from the primary stud-
ies was extracted by using a standard data extrac-
tion form which was created in an excel spreadsheet
(data extraction form can be found in Appendix
B of review protocol [24]) by following the Cruzes
and Dyba [29] guidelines. The following informa-
tion were extracted from each included primary WL
and GL study:

Information of publication: Paper ID, Authors,
Year of Publication, Title, Venue (where the source
was published), Quality score.

Context descriptions: Study Type (according
to [30] classification]|i.e., evaluative study, valida-
tion study, solution proposal, philosophical papers,
opinion papers, experience papers), Settings (coun-
try/location of the analysis).

Findings: Relevance to the theme, (i.e., RE chal-

lenges, and RE strategies)

10Description of Wieringa et al. (2006) study classification
can be found in Appendix C of review protocol [24]
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Table 2: Quality evaluation of selected WL studies

Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 QI1 Total

Study Q1

14
13
13
13
13
13
10
13
13
14
11
13
13
13
10

WL1

WL2

WL3

WL4

WL5

WL6

WL7

WL8

WL9

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

WL10
WLI11
WL12
WL13
WL14
WL15
WL16
WL17
WL18
WL19
WL20
WL21
WL22
WL23
WL24
WL25
WL26

10
13
13
13
10
13
11

13
13
13
14
14
14
13
14
13

WL27
WL28
WL29
WL30
WL31
WL32
WL33

13

WL34
WL35
WL36

13
13
14

WL37
WL38
WL39
WL40
WL41
WL42
WL43
WL44
WL45
WL46

12

12
12
10
13
13
10
13

WL47
WL48
WL49
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Table 3: Quality evaluation of selected GL studies

Study QI Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Ql0 Qi1 Total
GLi 1 0 0 0 o0 o0 0 1 o0 1 I 1
Gz 1 0 0 0 o0 o0 o0 1 o0 1 1 1
GI3 1 0 0 0 0 0 0 1 o0 1 1 1
G4 1 0 0 0 o0 o0 o0 1 o0 1 i 1
Gy 1 0 0 0 0 o0 o0 1 o0 1 1 1
GL6 1 1 1 1 1 0 1 1 1 1 1 10
¢GLr 1 1 1 1 0 0 o0 1 1 1 1 8
G811 1 1 1 o0 1 1 1 1 1 10
GL9 1 1 1 1 1 0 0 1 1 1 1 9
GLio 1 1 1 1 0 o0 1 0 1 1 1 8
Goii 1 1 1 1 0 o0 1 1 1 1 I 9
Griz 1o o0 1 1 1 1 1 1 1 3 11
GLis 1 o o0 1 1 1 1 1 1 1 3 11
GLia 1 o0 o0 1 o0 1 1 1 1 1 3 10
Giis, 110 1 o0 1 1 1 1 1 3 11
GLi6 1 0 0 0 0 o0 o0 1 1 1 1 5
GLir 10 0 0 0 o0 o0 1 1 1 I 5
Giis 1 o0 o0 1 o0 o0 1 1 1 1 1 7
GLiy 1 o0 1 1 1 o0 o0 1 1 1 1 8
GL20 1 0 0 1 0 0 o0 1 0 1 1 5
Gie2i 1 0 0 1 0 0 1 1 o0 1 1 6
GL22 1 0 0 1 0 o0 o0 1 1 1 1 6

3.3.6. Data Synthesis

Extracted data from Section 3.3.5 was analysed
by following the thematic synthesis steps recom-
mended by [29]. The synthesis technique that
was used for this study was inductive and data-
driven, i.e., Themes were purely from the extracted
data [29]. Following are the steps that were under-
taken to synthesize the extracted data:

Step 1: Extract data: All included primary stud-
ies were read several times to extract the relevant
information and extracted the data using a data
extraction form.

Step 2: Code data: Codes were generated from the
segment of text extracted from the primary studies.
We have obtained 186 codes as challenges and 127
codes as strategies from the analysis of WL. On the
other hand, we have found 40 codes as challenges
and 30 codes as strategies from the GL studied']
Step 3: Translate codes into themes: themes were
constructed from a comprehensive review of the
Codes extracted from Step 2. Next, extracted

Al raw codes related to WL studies and
GL studies are available  for download via
https://github.com/priya020/MLR-Data in the form of
an Excel Spreadsheet. The list of selected studies is not
included here due to space limitation
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themes were combined on the basis of their rela-
tionship with each other, yielding sub-themes under
main theme.

Step 4: Reviewing themes: extracted themes were
reviewed in two iterations. First, re- read each sub-
theme that was placed under the main theme in or-
der to check the sub-theme was still relevant to the
proposed theme or is the sub-theme need to move
under another theme. Second, a discussion about
the themes was performed with the secondary and
third researcher which resulted in the significant re-
wording of the themes’ names and themes’ re- or-
ganization.

As a result of these steps, several challenges and
suggested strategies regarding RE in GSASD have
been identified which are discussed in Section 4.

4. Results

This section presented the findings of the study.
In the first subsection, an overview of the selected
studies is provided. The next subsection presents
the findings related to the research questions.

4.1. General findings
This sub-section presents the distribution of stud-
ies, and research types of the primary studies.



4.1.1. Distribution of studies according to publica-
tion categories

The 71 primary studies were selected from a vari-
ety of venues as shown in Table[d] As displayed in
Table[d] conference proceedings were the most dom-
inant venue (28 studies). Methods’ creator websites
yielded 18 studies, and 14 studies from the journals.
In terms of thesis and workshop proceedings, four
studies were produced from each venue. Regarding
studies as book chapters, only three studies were
included in this MLR study.

Table 4: Distribution of studies based on publication venues.

35% of studies were classified as experience pa-
pers. Other types of research were: opinion pa-
pers (10%), philosophical papers (10%), validation
research (0%), and solution proposal (0%).

Table 5: Classification based on research type

Type Venues (number of studies)
JSS(3), IST(4), IEEE Transections
on Soft. Eng.(1), EmpiSE(5), J. of

Journals Software: Evolution and
Process(1)

ESEM(3), C3S2E(1), ICGSE (6),

Conference Agile Conference (3), ICSE(1),

Proceedings HICSS(2), SEAA(1), XP(7),
RE(2), ENASE(1), ECSA(1)

Workshop

Proceedings XP(3), AREW(1)

Agility across time and space(2),

Book .

RE for service and cloud

Chapters .
computing(1)

Methods DAD(6), LeSS(5), SAFe(4),

creator Nexus(2), Scrum-of-Scrum(1)

websites ’

Thesis Masters’ thesis(4)

4.1.2. Findings for Research Type

The classification schemﬂ of Wieringa et al. [30]
was adopted to determine the research type of
the selected studies: evaluative research (e.g., case
study), validation research (e.g., laboratory ex-
periments), solution proposal, philosophical papers
(e.g., conceptual framework), opinion papers, expe-
rience papers.

Table B displayed the classification of primary stud-
ies over research type. As shown in Table [5] eval-
uative was the most common research type in our
MLR (32 out of 71 studies, 45%). This result indi-
cated that largest proportion of the primary stud-
ies explored the topic of this research study in a
real world context (e.g., particular organization).

12Description of Wieringa et al. [30] can be found in Ap-
pendix C of review protocol [24]

Research Number Percentage
type of studies
Evaluative

Research 32 45%
Validation

Research 0 0%
Solution

Research 0 0%
Philosophical

Research 7 10%
Opinion Research 7 10%
Experience

Research % 35%

4.1.3. Supplementary search

To enhance the accuracy and currency of the work,
a supplementary search was performed on Google
Scholar (GS) to include studies published between
Jan 2019 to June 2020. The main reason to per-
form a supplementary search on GS was that it
searches the relevant studies on a wide range of
sources (e.g. conference proceedings, online repos-
itories) [21] which yielded 164 studies. The stud-
ies were screened by following the same procedure
that were applied to retrieve WL primary stud-
ies as mentioned in Section 3.3.1. As a result of
this, seven relevant primary studies were retrieved.
“However”, by analysing the full text of the selected
studies, no significant themes emerged that would
amend the existing findings of the study.

4.2. Findings related to the RE challenges in global
scaled agile software development

The analysis of the literature discovered that ag-
ile methods were posing various challenges related
to RE in large software development organizations
where teams are globally distributed. In the follow-
ing subsections, challenges are grouped and sum-
marized using thematic synthesis. The four main
themes related to RE challenges and the related pa-
pers are summarized in Table [f] and subsequently
elaborated in more depth.



Table 6: RE challenges themes and related papers

Challenge Theme WL studies GL studies
Difficulties in coordinating and ~ WL5, WL7, WL11, WL17, WL18, WL24,
communicating the WL26, WL28, WL34, WL35, WL36, giié Gé‘ﬁgbGLE)’ GL13, GL15,

requirements across teams

WL38, WL48, WL49

Over-scoping of requirements
across scaling agile levels

WL18, WL16, WL24, WL26, WL28,
WL29, WL30, WL31, WL36, WL38,
WL39, WL46, WL44, WL48, WL49

GL3, GL12, GL13, GL15, GL18,
GL2

WL1, WL3, WL10, WL27, WL31, WL34,

Negligence of QRs in the early

stages of requirements WL41, WL30

WL36, WL45, WL47, WL48, WL17,
WL33, WL31, WL2, WL18, WL16,

GLS, GL10, GL20, GL14, GL21,
GL2

WL1, WL3, WL4, WL7, WL8, WLI11,

Difficulty in aligning the
priorities of requirements
across scaling agile levels

WL13, WL14, WL19, WL20, WL23,
WL24, WL25, WL28, WL30, WL32,
WL37, WL43,WL46, WL33, WL42,

GL12, GL13, GL14, GL15, GL5,
GL1, GL6, GL19

WL29, WL22, WL30, WL48

4.2.1. Difficulty in coordinating and communicat-
ing the requirements across teams

In GSASD, it is difficult to coordinate and commu-
nicate the requirements across teams. The follow-
ing are the factors that indicate difficulty in coordi-
nating and communicating the requirements across
teams:

(i) Due to language constraints:

As discussed by Badampudi et al. [31], Hussain [32],
Kausar et al. [33], and Roopa et al. [34], in GSASD,
there might be misunderstanding about work items
when converting the requirements from one lan-
guage to another as a result of language constraints.
For example, online translating tools lead to re-
quirements’ misunderstanding which can create a
significant ambiguity among the engineering teams.
(ii) Lack of suitable communication tools:

As discussed by Badampudi et al. [31], and Tripathi
et al. [35], in case of globally distributed teams, fol-
low up of the discussions might be difficult. Gusch
et al. [36], Hussain [32], and Tripathi et al. [35]
noticed that team members who are located in dis-
tributed locations may not be interested in partic-
ipating in the requirements planning meetings due
to the lack of good online conferencing equipment.
(iii) Lack of proper requirement traceability mech-
anism:

Agile methods indicate the use of the program
board which is a physical display of work items de-
pendencies across the teams. “However”, in large
scale agile projects, often multiple teams (usually
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the globally distributed teams) are involved in the
implementation of a single feature. Therefore, this
process (i.e., Program board) is not efficient when
the teams are globally distributed and not able to
attend in-person meeting [31), [37, [32] [38].

(iv) Due to global distance:

In agile software development, there should be a
frequent collaboration between the product owner
(PO) and the engineering teams [8]. However,
in large scale agile, teams are often globally dis-
tributed [25] that may impede frequent collabora-
tion and limits in-depth probing with PO. The lack
of frequent collaboration between the PO and the
engineering in a globally distributed setup may re-
sult lack of shared understanding on the work item
list and will often result in extended effort required
to deliver software as expected [39] (40, 25| 31} 4T,
32, [14] [42] 43| [44], 35, 145).

(v) Lack of understanding on vital scaled agile prac-
tices:

Some of the basic agile methods practices for defin-
ing a work item list such as theme, epic, fea-
ture, user stories and definition of done (DoD) etc.
are now critical practices with scaled agile frame-
works (e.g., SAFe, DAD, Scrum @ scale). These
practices are common organizational practices, re-
gardless of geographical location of the teams, in
order to have strategic releases of market qual-
ity (bug free) software. Therefore, lack of under-
standing of common organizational practices may
result in poorly defined work items specifically
capturing the right level of detail and granular-



ity [B11 57, 46, 47, B2, 48, [35]
Impact: Organizational stress may be created due
to poorly defined work items [49].

4.2.2. Over-scoping of requirements across scaling
agile levels
In GSASD, the goal at the program level is to make
work easier at the project level- a lot of analy-
sis and design work is done at the program level
which feeds into projects. “However”, often work
items/projects which are allocated to the engineer-
ing teams are beyond their capacity [46] [50]. The
following are the factors that indicates over-scoping
of work items in GSASD.
(i) Large-sized work items (High-level abstract
requirements-high uncertainty-do not know well):
As discussed by Evbota et al. [46], and Usman et
al. [B0], upfront plans that includes schedules and
duration of large-sized work items are challenging in
all circumstances. Therefore, ability to adapt and
flexibility is required in large scale agile projects.
(ii) Lack of expertise for developing achievable
plans:
As discovered by Evbota et al. [46], Usman et
al. [50], and Wildt et al. [5I] , lack of involve-
ment of suitable roles introduces unreliable plans.
Therefore, this requires adaptation through appro-
priate organizational structures (functional units,
roles and practices) for a collective effort for devel-
oping reliable plans.
(iii) Lack of awareness of team maturity:
In GSASD, it may be difficult to know the devel-
opment teams capacity at the enterprise level espe-
cially in case of newly joined team members which
may result over-scoping of work items [31}, [35] 50].
(iv) Volatile and late requirements changes:
As discussed by Bjarnason et al. [52] , Evbota et
al. [46], Hannay et al. [45], Roman [42], and Usman
et al. [50], issues relating to requirements such as
late changes in requirements results in unreliable
estimates being provided during planning sessions
which later impacts the delivery of short develop-
ment cycles.
(v) Distributed team:
In a distributed development setting, wherein de-
velopment teams are often located in various ge-
ographical locations, distribution exacerbates the
underestimation bias over that of the co-located
teams [33], 50].
(vi) Business Pressure:
As noted by Heikkila et al. [53], and Tripathi et
al. [35], the specified development team capacity
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may be overlooked by the product management due
to the business pressure to get the release ready
which may later impact teams productivity.

(vii) Uncertainty about feature size:

In GSASD, large end-to-end features which usu-
ally requires several engineering teams may ob-
struct the development pipeline. Therefore, break-
ing the features into manageable size, while keep-
ing the minimum dependencies needs to be re-
solved [52], B2, [54, [55] 35, 50].

(viii) Balancing planning effort:

Creating reliable plans (i.e., product backlog,
sprint/iteration and daily) with sufficient details
within the expected time-frame for development to
start is often challenging and requires a balancing
approach in GSASD [37, [47, [56), 53], 32}, 48], 57, [58],
35].

4.2.8. Negligence of QRs in the early stages of re-
quirements
In GSASD, an adequate attention is not given to
the QRs in the early stages (i.e., analysis and de-
sign) of the requirement elicitation process [59] 60}
34, [43]. As noted by Alsaqaf et al. [61], Badampudi
et al. [3I], Bjarnason et al. [52], and Dingsoyr et
al. [40], most of the QRs are identified in the later
stages of a project.
Impact: Discovering QRs during or after
sprint/iteration  implementation  (development
and testing) makes it complex to implement
them [61]. Moreover, software architecture may
become inappropriate due to lack of upfront
analysis [62] [31] [63, [64].
The following are the factors that indicate QRs are
not given appropriate attention in the requirement
elicitation process.
(i) Lack of clear conceptual definition of QRs:
As discussed by Alsaqaf et al. [6I], and Daneva
et al. [69], a lack of clear conceptual definition of
QRs may results different interpretations of QRs
and create confusion among team members that can
lead to wrong implementation . Therefore, stan-
dard practices are needed to document the QRs in
GSASD in order to create a common understanding
of QRs among team members.
(i) Stakeholders viewpoints in QRs:
Alsagaf et al. [61], Badampudi et al. [31], Bjarnason
et al. [52], Roopa et al. [34], and van der Heijden et
al. [66], have identified that lack of involvement of
all relevant of stakeholders in the requirements elic-
itation may omit their viewpoints in QRs or result
in missed important requirements.



(iii) Lack of QRs visibility:

As discussed by Alsaqaf et al. [61], an internal QRs
(e.g., maintainability, modifiability, and extensibil-
ity) ought to be visible to the stakeholders as their
late detection may yield an expensive maintenance
cost.

(iv) Appropriateness of QRs specification ap-
proaches:

Appropriateness of agile practices (e.g., user sto-
ries) to document the QRs and dependencies be-
tween QRs needs to be investigated in terms of
GSASD [61l, [65].

(v) Lack of testing competence within teams:

In agile methods usually the teams are cross- func-
tional, but in case of GSASD, dedicated test-
ing skills may be needed to test complex mod-
ules [52] [67].

(vi) Lack of testing tool support and practices:

In GSASD, an appropriate testing tool support and
practices (e.g., unit testing, test driven develop-
ment (TDD), behaviour driven development (BDD)
etc.) are needed in order to avoid an unnecessary
delay in development pipeline and to produce the
quality software (bug free) [47, [56l [68] 69, 54, 42,
44, [55], [70].

(vii) Inability to adapt:

In GSASD, evaluation of team capacity might be
affected due to the lack of team maturity. As
discussed by Grewal et al. [41], and Schnitter et
al. [71], the team decided to complete the work us-
ing overtime instead of cutting the scope of the cur-
rent sprint. As a result of this, the test scenarios
were not mapped into acceptance criteria. There-
fore, the lack of team maturity caused the team
to generate rework and impact the quality of the
product.

4.2.4. Prioritization misalignment across scaling
agile levels

Large scale globally distributed agile projects have

an inherent problem with prioritizing and organiz-

ing a work items list due to various organizational

levels and structures involved with product plan-

ning and development [14} [72].

Following are the factors that cause prioritiza-

tion misalignment across the various scaling levels

driven by agile approach.

(i) Prioritization mismatch among stakeholders:

In GSASD, pressure on the team from the product

management (external pressure) and within their

team (internal pressure) to deliver the features may

impede the communication in a team [73] 25] [71]
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74]. As noted by Kalenda et al. [73], Paasivaara et
al. [25], and Schnitter et al. [71], the internal and
external pressure to deliver the features often lead
to development teams skipping or postponing their
team meetings.

Impact: Lack of communication between the prod-
uct and engineering, and within the engineering
teams can cause misunderstanding in requirements
which may cause productivity issues [73}, 25| [39] [75]
70).

(ii) Insufficient competence across scaling levels:
In agile projects, product management usually set
work items priorities based on their business per-
spectives (i.e., business value) which the engineer-
ing teams usually lacked. On the other hand, an
engineering team usually gives more importance
to the technical items which the product manage-
ment usually lacked [77, [78] that makes reaching
a consensus challenging. Therefore, sequencing of
work items requires rules or governance (e.g., allo-
cate dedicated resources to handle technical items).
Rules around prioritization provides clarity around
scheduling work in short development cycles [78§].
(iii) Work items dependencies:

In GSASD, an inadequate decomposition of work
items may result unnecessary dependency across
the development teams that can also impact the
work items priorities [26] 25| [78]. Scheerer et al. [79]
and Pavlichenko [80] discovered that the greater
the work items dependencies, the lower the degree
of freedom the Product management have to prior-
itize the work items. Therefore, proper planning is
required and mechanisms need to be investigated to
minimize the work items dependencies in GSASD.
(iv) Retention level of a shared vision:

In GSASD, usually a flat structure but with sev-
eral POs, coordination could be a problem between
teams, within the program and with product man-
agement. There is the potential to develop into a
hierarchical setup, creating several issues- decisions
could be delayed and take time to make, causing
productivity issues [46] [54], [8T].

(v) User story limitation due to its structure:

In agile methods, user story is an artefact that is
typically used to document the specific business re-
quirements and other information. “However”, the
structure of a user story might not be sufficient to
capture the necessary details in case of GSASD that
are needed to make an optimal decision on work
items priorities. Therefore, appropriateness of user
stories needs to be investigated regarding large scale
globally distributed projects [63, [65], 48].



(vi) Quantity vs. Quality focus:

In GSASD, product management often focusing on
implementing and releasing as many features as
possible means less attention is given to the QRs.
As a consequence of this, technical debt is accu-
mulating in GSASD [53, 82, 54, 34]. Therefore,
mechanisms need to be investigated to balance this
trade-off.

4.8. Strategies for surmounting the RE challenges
in global scaled agile software development

From the analysis of the literature, the strategies
that can be used for surmounting the RE challenges
have been discovered. Strategies are grouped into
seven categories using thematic synthesis which are
elaborated in the following subsections.

4.8.1. Encourage communication, collaboration
and transparency

(i) Introduce knowledge transfer sessions

e Community of practice (CoP) where a group
of people who have a common interest in
a specific business or technical domain reg-
ularly collaborates to enhance their knowl-
edge [36], 32] 34], B3], 43].

e Periodic visits: to improve the shared under-
standing of the work items among team mem-
bers, offshore team members should be vis-
ited by the onshore team members and vice
versa [33].

(ii) Adapt an appropriate tool set (Digitize the pro-
gram board)

This practice can be used to manage and maintain
the work items dependencies across geographically
distributed multiple teams.

Benefit: The digital program board helps in tracing
the work items dependencies, and also solves most
of the challenges that distributed teams face (e.g.,
visibility of work) [84] [63 56, 136, B2}, 85, B3}, 67, B5].
(iii) Work and improve collaboratively

Following are the practices that can be used to work
and improve collaboratively in GSASD.

e As discussed by Roopa et al. [34] and Sablis
et al. [86], define an escalation matrix as this
matrix helps in identifying where to contact to
resolve a particular issue (e.g., team members
could contact the PO if they are lacking clarity
related to work items).
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e Product management/steering committee can
help the POs by offering them appropriate
tools or expertise in leading the software de-
velopment effort [39] [86], [35].

e PO should be located close to the development
teams in order to develop a shared understand-
ing of the work items [38].

e All the relevant stakeholders should be in-
volved in the development process (e.g., sprint
planning) in order to provide necessary infor-
mation related to work items (e.g., clarity of
work items) to the development teams [38].

e Organize modelling workshops (e.g. require-
ments and design workshops) to create a
shared understanding of the work items among
stakeholders [45], 25| [7T].

4.3.2. Ensure Training and Education

(i) Applying modelling techniques

Use modelling techniques (e.g., UML and ER dia-
grams) along with epics, features, and user stories
to represent the work items.

Benefit: Modelling techniques helps in improving
the understanding of the work items among team
members specifically for globally distributed team
members due to its ability in breaking the language
barrier. Moreover, modelling techniques are bene-
ficial for newly joined team members as these tech-
niques can provide them some good system or do-
main knowledge [32].

(ii) Learning the RE process of scaling agile meth-
ods

Training and education on scaling agile processes
and practices should be organized for the teams to
acquire quality results in the RE activities [37, 32].
Consulting services, expert coaches, and training
materials are highly beneficial for the team mem-
bers by providing them help in resolving the RE
issues [87) 54} 34].

(iii) Provide Training

Hire an experienced consultant to train and educate
the team members [65] [88) 80, [58].

(iv) Training personnel on CI

Organize “CI Road Show” for the whole organiza-
tion. This practice helps in training the personnel
on CI, as well as build “CI mind-set” across the
entire development organization [41], [73] 54].

(v) Improve team maturity (Pairing)

Team knowledge can be improved by pairing and
is a recommended practice for enhancing the team



maturity. For example, a coding dojo can be used
to improve the testing skills of a team [89], 00, 54,
49, [70].

4.3.83. Provide management support

(i) Involve expert judgment

Take into consideration that: mature teams provide
more accurate estimates due to their knowledge and
expertise (i.e. tacit knowledge) [31], 46l [50].

(ii) Mentoring support for less mature teams

Take into consideration that: mentoring support
should be provided to the newly on-boarded teams
in order to avoid productivity issues [50].

(iii) Monitoring planning session

It is important to monitor the planning sessions in
order to prevent extensive discussions without mak-
ing any progress [35, [50].

4.3.4. Governance Adopted

(1) Skill set for POs

PO must have a RE skill set in a scaled ag-
ile set up (e.g., work items need to be broken
down by the PO into an efficient manner that can
be completed in a short development cycle (i.e.,
sprint/iteration)) [56].

(ii) Well defined Product Owner team (cross-
functional team)

This team ought to consist of senior members that
include senior information analysts, business repre-
sentatives, and senior software architects etc. Their
goal would be to define the software architecture
up-front, building the product backlog and assign-
ing the backlog items to the development teams
based on their skill-set [61), 59), 46}, 5], 50} B1].

(iii) Establish QRs specialists team

In GSASD, a team must have an extensive knowl-
edge to take the ownership of a particular QR. For
example, a security specialist’s team will be respon-
sible for implementing the security requirements
across teams. Moreover, an ad-hoc QRs special-
ist’s team might be set to resolve a particular QR
related issue [61].

(iv) Establish an independent test team

In large scale agile projects, to produce the higher
quality code, an independent test team should be
established because of the possibility of reproducing
logical errors by the developers in the implemented
product [911, 92, [77, [©3].

(v) Work collaboratively to manage work items de-
pendencies
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Product management and an engineering team
should work collaboratively to identify and man-
age the work items dependencies especially techni-
cal dependencies in large scale globally distributed
agile projects. An involvement of engineering team
will help the product management to understand
and covering the potential implications of the tech-
nology driven functional dependencies [84] [79].

4.8.5. Provide supporting tools

CI and test automation: To support distributed
teams and avoid integration problems, use auto-
mated tests and practices like CI and test automa-
tion [911 094, 47, (56| 95, 85 73], 89l [0, (49, 82] [69]
12, (34, [51].

4.8.6. Solid/appropriate engineering practices
(i) Adopt stop starting and start finishing mantra

e Set the tolerance level: team should focus on
quality if the defects are above the tolerance
level [63], 85, [73].

e Make it mandatory that code should have
passed all unit tests, all the planned automated
tests, fulfil the defined completion criteria, and
all known defects related to the work items
should be fixed [34].

e Reserve resources to implement important
QRs (e.g., reserve part of the sprint for
QRs) [61].

e Review and prioritize the bugs/defects contin-
uously [63].

(ii) Apply work items prioritization criteria

In large scale agile projects, instead of setting the
work items priorities based on the business value,
an additional factor such as risks should also be
included [65].

(iii) Delivery story as an extension of user story
Delivery stories are the extension of user stories
with additional information (i.e., architectural de-
sign implications, effort estimation, test scenar-
ios, and risk) and could be an approach to scale
agile practices (e.g., user story) in large scale
projects [65].

(iv) Maintain an assumption wiki page

The agile teams can maintain an assumption wiki
page when a clear description of QRs is missing
from the PO and implement the assumptions with
functional requirements in different sprints [61].



(v) Incorporate innovation and planning (IP)

This iteration (usually equal to one sprint) can be
performed by the agile teams to work on activities
that are not visibly delivering business value [61].
(vi) Splitting work items into smaller chunks
Work items should be broken down into smaller
pieces and use of approaches such as user story
mapping or walking skeleton to establish the con-
nections between work items, are the mechanisms
that enable work items dependencies to become
transparent early on [84] [79].

(vii) Adopt Creativity techniques in upfront soft-
ware development stages

In large scale agile projects, work item dependencies
need to be not only considered at the intra-team
level, but they need to be identified at the inter-
team level as well to enhance intra-team work. Ide-
ally, there should be a low degree of dependencies at
the inter-team level and the higher degree of depen-
dencies may occur at the intra-team level in large
scale agile globally distributed projects [78] [79].
Applying creativity techniques (e.g., design think-
ing) together with user story mapping in upfront
software development stages to create a solid prod-
uct vision. The other suggested approaches to avoid
work item dependencies include plug-in architec-
ture, backlog management, and tracking tools [79].

4.3.7. Use of strategic decision-making strategies

The priority of work items must be matched at the
strategic level to enable matching work items pri-
ority at the operational level. Some of the strategic
decision-making strategies include decision analysis
tools, acquire expertise, debasing judgments, ana-
logical reasoning, taking an outside view, and im-
prove the understanding of biases of peers [39] [76].

5. Discussion

As an answer to RQ1: “What are the chal-
lenges of requirements engineering in global scaled
agile software development?”, a total of 26 chal-
lenges (discussed in Section 4.2.1) were identified
by analysing the primary studies (total 71 primary
studies - 49 WL and 22 GL) and grouped them
into four categories: difficulties in coordinating and
communicating the requirements across teams (14
WL studies and seven GL studies), over-scoping
of requirements across scaling agile levels (15 WL
studies and six GL studies), negligence of QRs in
the early of stages requirements (18 WL studies and
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six GL studies), difficulties in aligning the priorities
of requirements across scaling agile levels (25 WL
studies and eight GL studies).

The challenges classification indicates that, there is
a diverse set of RE challenges in GSASD, but the
misalignment of requirements prioritization across
scaling agile levels is the most commonly occurring
challenge in WL (25 studies out of 49) as well as in
GL (8 studies out of 22). This challenge was also
mentioned in the “Systematic Literature Review on
Challenges and Success Factors for Large-scale Ag-
ile Transformations” conducted by Dikert et al. [3].
The findings revealed that the main context of the
selected studies that discussed challenges of RE in
GSASD, was implementing agile methods in glob-
ally distributed large organizations and discussed
challenges as a part of their implementation. Only
eleven studies out of 71 were particularly focus-
ing on RE in GSASD, and out of those eleven
studies, there was only one study which was con-
ducted by Daneva et al. [65] that was directly re-
lated to the most commonly occurring RE chal-
lenge of this MLR study i.e., misalignment of re-
quirements prioritization across scaling agile levels,
but the complete life cycle of prioritization of re-
quirements (i.e., from an idea to operational level)
was lacking in their study. Moreover, the Daneva
et al. [65] study was notably devoted to software
vendors only. Therefore, other organizations that
include software-intensive organizations and large
enterprises might not get full benefits from their
study.

Another significant observation is that the major-
ity of the included studies discussed RE challenges
in GSASD basically at the project level/program
level. Portfolio related evidence in terms of RE
challenges is largely missing in the literature. It
is also important to note that WL studies strike
a good balance between challenges and benefits of
GSASD, while very few GL studies (e.g., experi-
ence reports from methods creator websites) re-
ported challenges. Experience reports that were
found through the consultants’ websites mainly dis-
cussed positive outcomes such as benefits that they
achieved after implementing the scaling agile meth-
ods. This suggested positive bias and the unlikeli-
hood of negative findings being published in the GL.
This positive bias was the reason, this MLR study
could not find ample GL studies (only 22 studies out
of 71) related to the challenges of RE in GSASD.
To answer RQ2: “What are the strategies to
overcome requirements engineering challenges in



global scaled agile software development?”, this
study identified 25 strategies (discussed in Section
4.3) grouped into seven categories: encourage com-
munication, collaboration and transparency, ensure
training and education, provide management sup-
port, governance strategies adopted, provide sup-
porting tools, apply solid/appropriate engineering
practices, and implementation of strategic decision-
making strategies. The RE strategies that were
extracted and synthesized from the literature were
mapped with the RE challenges of GSASD.
Strategy mapping w.r.t challenges are shown in
Table (shows strategy mapping w.r.t to sub-
challenges related to misaligning of priority of re-
quirements across scaling agile levels challenge)
,Table |8 (shows strategy mapping w.r.t to sub-
challenges related to Negligence of QRs challenge)
,Table |§| (shows strategy mapping w.r.t to sub-
challenges related to Difficulty in coordinating and
communicating the requirements across teams chal-
lenge), Table (shows strategy mapping w.r.t to
sub-challenges related to Over-scoping of require-
ments challenge).

Table 7: Misaligning priority of requirements across scaling
agile levels

Sub- .
Challenges Strategies
s Introduce knowledge transfer
Prioritization . .
. sessions, work and improve
mismatch among . .
collaboratively, learning RE
stakeholders . .
process of scaling agile methods
Insufficient s -
nsutheien Apply prioritization criteria,
competence .. .
. well defined decision making
across scaling
team
levels
Well defined decision making
Workiams o  elloborativly
dependencies P & P

creativity techniques in upfront
software development stages

Well defined decision making
team, apply prioritization
criteria

Retention level of
shared vision

User story
limitation due to
its structure

Delivery story an extension of
user story

CI and test automation, adopt
stop starting and start finishing
mantra

Quantity vs.
Quality focus

To sum up, This MLR study discovered that many
of the strategies that were reported in the literature

319

Table 8: Negligence of QRs

Sub- .

Challenges Strategies

Lack of clear Maintain an assumption
conceptual .

definition of QRs wiki-pages

Lack of Establish QRs specialist team,
stakeholders incorporate an IP iteration,
viewpoints in well defined decision making
QRs team

Lack of Involve expert judgement,

awareness of mentoring support for less

team maturity

mature teams

Appropriateness
of agile practices
to document QRs

Maintain an assumption
wiki-pages, incorporate an IP
iteration

Distributed team

Introduce knowledge transfer
sessions, work and improve

collaboratively

Establish QRs specialist team,
maintain an assumption
wiki-pages

Lack of QRs
visibility

CI and test automation,

Inability to adapt . .
nability to adap improve team maturity

Lack of testing
tool support and
practices

CI and test automation

Inefficient testing
competence
within
cross-functional
teams

Establish an independent test
team, CI and test automation

for surmounting the RE challenges in GSASD were
at the proposal level, empirical evaluation of those
strategies was weak. Our findings about the lack of
empirically evaluated RE methods in GSASD con-
cur with the results of the SLR performed by Inayat
et al. [I3] and the systematic mapping study con-
ducted by Heikkila et al. [15].

Another significant observation is that most of the
strategies that were suggested in the literature to
overcome the RE challenges in GSASD were the
combination of plan-driven approaches and agile
practices which requires further empirical investi-
gation to prove this claim.

6. Threats to validity

The Ampatzoglou et al. [06] guidelines were fol-
lowed to address the threats to validity of this MLR
study. Ampatzoglou et al. [96] classified threats to




Table 9: Difficulty in coordinating and communicating the requirements across teams

Sub- .
Challenges Strategies
Lack of suitable . . . . .

.. Introduce knowledge transfer sessions, applying modelling techniques, work and improve
communication . C o
tools collaboratively, digitize program board
Due to language Introduce knowledge transfer sessions, applying modelling techniques, work and improve
constraints collaboratively
Lack of proper
requirements Introduce knowledge transfer sessions, applying modelling techniques, work and improve
tracebility collaboratively, digitize program board, learning RE process of scaling agile methods
mechanism

Global distance

Introduce knowledge transfer sessions, applying modelling techniques, work and improve

collaboratively, digitize program board, learning RE process of scaling agile methods

Lack of
understanding on
scaling agile
practices

Introduce knowledge transfer sessions, provide training, work and improve collaboratively

Table 10: Over-scoping of requirements

Sub-Challenges Strategies

Large-sized work-items

Learning RE process of scaling agile methods, provide training, work and
improve collaboratively, involve expert judgement

Lack of expertise for developing

achievable plans collaboratively

Involve expert judgement, well defined decision making team, work and improve

Lack of awareness of team
maturity

Involve expert judgement, mentoring support for less mature teams

Volatile and late requirements
changes

Involve expert judgement

Distributed team

Introduce knowledge transfer sessions, work and improve collaboratively

Business Pressure

Well defined decision making team

Uncertainty about feature size

Well defined decision making team, skill-set for PO

Balancing planning effort

Well defined PO team, work and improve collaboratively, learning RE process of
scaling agile methods, provide training

validity of SE secondary studies into three useful
categories, which were followed in this study: study
selection validity, data validity, and research valid-

ity.

6.1. Study selection validity

Threats involved in this category can be discovered
in the planning phase of the review which may lead
to either inclusion of irrelevant studies or the exclu-
sion of relevant ones [96].

Following are the potential study selection validity
threats that were addressed in this MLR study.

6.1.1. Adequately identified all relevant studies

An imperfect search process may lead to missing
relevant primary studies. Following are the strate-
gies that were followed to limit this threat:
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(i) A review protocol was defined [24] which com-
prises RQs, search strategies, inclusion/exclusion
criteria, selection strategies, and data synthesis
methods by following the guidelines provided by
Kitchenham and Charters [2I], and Garousi et
al. [22]. Firstly, the primary researcher designed
the review protocol and then the protocol was re-
viewed by the secondary and third researchers as
they have experience in empirical SE, including sec-
ondary studies.

(ii) Regarding the WL, well-known digital
databases were selected to perform an automatic
search (as shown in Section 3.1.3) containing
publications of highly reputed conferences and
journals [2I]. Moreover, manual search was also
performed on key conferences (as shown in Section
3.1.3). Furthermore, snowballing was also per-



formed on the selected primary studies. On the
other hand for GL, methods’ creator websites (as
shown in Section 3.1.3) were the main source. Case
studies and blogs that were published there were
included, to retrieve all possible studies related to
the phenomena of interest.

(iii) The search string was systematically con-
structed by following the PICO framework (as
shown in Section 4.1 of the review protocol [24]).
Moreover, a trial search has been performed as well
(as shown in Appendix A of the review protocol) to
train the search string [24].

6.1.2. Study inclusion/exclusion criteria

The potential studies may be missed due to inad-
equate study inclusion/exclusion criteria. The risk
of losing relevant sources was mitigated by follow-
ing the strategies as discussed below:

(i) Inclusion/exclusion criteria were defined in the
Section 4.4 of review protocol [24].

(ii) The potential primary studies were evaluated
against inclusion/exclusion criteria by the primary
researcher. After completing this process, a set of
randomly selected primary studies were screened by
the secondary and third researcher in order to val-
idate the selection based on inclusion criteria.

6.1.3. Inclusion/exclusion of grey literature

The GL is included as the aim of this research study
was to gain all relevant information on the phenom-
ena of interest from academic researchers as well as
from the practitioners.

6.1.4. Managed duplicate studies

A consistent strategy was developed to remove the
duplicate studies. Studies that appeared more than
once were found and removed by using an auto-
mated procedure (Mendeley referencing tool). Fur-
thermore, as the inclusion of GL, in some cases,
masters/PhD thesis and masters/PhD work as a
journal paper were both available. In those cases,
it was decided that (after consultation with the sec-
ondary and third researcher) masters/PhD work as
a journal paper was given higher preference than
the masters/PhD thesis for the main study for max-
imizing the study quality.

This study did not suffer from the risk of “papers
published in a limited number of journals and con-
ferences” [96] as the search was performed in five
commonly used digital libraries for empirical soft-
ware engineering, including SCOPUS which indexes
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papers from several publishers. In addition, GL
search was also performed to retrieve all relevant
studies on the phenomena of interest.

Also, the “missing non-English papers” threat was
not applicable in this study as the aim of this study
was to retrieve studies that were published in En-
glish only. Finally, no papers were missed due to
lack of access as full access database facility was
provided by our research institute.

6.2. Data validity

Threats involved in this category can be found in
the conducting and reporting phases of the review
that may lead to unreliable findings and conclu-
sions [96].

Following are the potential data validity threats
that were addressed in this MLR study.

6.2.1. Data extraction bias

In this MLR study, the primary researcher ex-
tracted and recorded manually all relevant data.
“However”, this procedure inserted some subjec-
tivity that was mitigated by defining the review
protocol based on strict guidelines [22], 21]. Also,
a random selection of papers was reviewed by the
secondary and third researcher, which were previ-
ously reviewed by the primary researcher to cross
check the extracted data.

6.2.2. Publication bias

In this MLR study, WL as well as GL were searched
to identify relevant information on the phenomena
of interest but GL studies were more likely to report
positive results [96] 22]. During this MLR study, it
was also noticed the presence of publication bias
in the GL which tends not to report negative re-
sults. On the other hand, WL studies strike a good
balance between the positive and negative results
which can mitigate the publication bias in GL.

6.2.3. Low quality of primary studies

Regarding WL studies, quality was not a problem
as they were retrieved from top software engineering
venues. On the other hand, in case of GL studies,
quality is always a significant concern [22]. There-
fore, to limit this threat GL studies were retrieved
only from the recognised methods’ creator websites
as GL studies (e.g., case studies) that were avail-
able on methods’ creator websites and had therefore
gone through some validation process before be-
ing published on their websites [97, [08]. Moreover,



a quality assessment checklist (shown in Section
3.3.4) was developed to evaluate the quality of pri-
mary studies by following the guidelines provided
by Kitchenham and Charters [2I], and Garousi et
al. [22].

6.2.4. Bias of classification schema

To limit this threat, a carefully staged process to
extract themes as recommended by Cruzes and
Dyba [29] was followed as shown in Section 3.3.6
and extracted themes were cross checked with the
secondary and third researchers.

6.2.5. Researcher’s bias in data interpretation and
analysis

Pilot data analysis was performed to mitigate this

threat and extracted data were cross checked with

the secondary and third researchers.

6.2.6. Selection of variables to be extracted
Selection of variables were tightly linked with the
RQs and discussed with secondary and third re-
searchers as well. Some variables were selected by
following the RE taxonomy suggested by Wieringa
et al. [30].

6.2.7. Lack of relationship

Relationships among themes were drawn by apply-
ing the Cruzes and Dyba [29].

Finally, following are threats that were not appli-
cable in our MLR study:

(i) Small sample size: this study retrieved 72 pri-
mary studies that offer a considerable amount of
data.

(ii) Lack the use of statistical analysis: this study
was not intending to do quantitative data analysis.

6.3. Research validity

In all phases of the review (i.e. planning, conduct-
ing, and reporting), research validity threats can be
found [96].

Following are the potential research validity threats
that were addressed in this MLR study.

6.3.1. Repeatability

To limit this threat, a detailed protocol was de-
signed and progressively updated to reflect the ac-
tuality of the study, by the primary researcher
based on the Kitchenham and Charters [2I] and
Garousi et al. [22] guidelines and then reviewed by
the secondary and third researcher. Furthermore,
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all relevant data of this study are publicly avail-
able including extracted data from primary stud-
ies, search process history (search strings and their
results), raw codes to ensure other researchers can
replicate this study.

6.3.2. Research methods bias

The review protocol [24] and discussions among the
researchers were involved in this MLR study to mit-
igate the research method bias threat.

6.3.3. Experience of the author team

Although, the primary researcher was new to the
research area, the secondary and third researcher
were experienced in the field of empirical software
engineering, including secondary studies.

6.3.4. Generalizability

In order to generalize the findings of this study, a
wide range of studies have been examined related
to requirements engineering in scaled agile global
software development, without any focus on par-
ticular scaling agile methods (e.g., SAFe, DAD,
LeSS etc.) and software organization. Findings are
therefore considered broadly applicable to the dis-
tributed agile setting, in contexts such as software
vendors, software intensive organizations, and en-
terprise contexts.

6.3.5. Lack of comparable studies

Requirements engineering in global scaled agile set-
ting was a new area of focus. The closest com-
parable study was ”quality requirements in large
scale distributed agile projects- a systematic liter-
ature review” which was conducted by Alsaqaf et
al. [I9]. Researchers’ of this MLR study were in-
formed by that, but because of this study intended
to investigate the new phenomena using a differ-
ent approach, specific challenges were found related
to RE in GSASD and strategies to overcome those
challenges as discussed in Section 4 that were classi-
fied by following the process as suggested by Cruzes
and Dyba [29].

7. Conclusion and future work

The findings of a multi-vocal literature review
study on RE in globally distributed large scale ag-
ile software development are presented in this pa-
per. Kitchenham and Charters [2I], and Garousi
et al. [22] guidelines were followed to perform this



MLR study. A total of 71 studies were identified
through this MLR study. Out of 71 studies, 49 were
WL papers (e.g., journal articles, conference pa-
pers) and 22 were GL papers (e.g., blog posts, white
papers) describing challenges of RE in GSASD and
strategies to mitigate those challenges.

Although publications related to agile practices in
GSASD are increasing, the researchers of this study
observed that a clear conceptual definition of large
scale agile is missing in the literature which limits
the understanding of the phenomenon. Further it
was noticed that the majority of the GL studies fo-
cused on the benefits of the scaling agile frameworks
(e.g., SAFe, DAD, LeSS) and rarely discussed the
challenges. On the other hand, WL studies pre-
sented a good balance between benefits and chal-
lenges.

This review discovered a diverse set of RE chal-
lenges in globally distributed large scale agile soft-
ware development that include difficulty in coordi-
nating and communicating the requirements across
teams, difficulty in aligning priorities of require-
ments across scaling agile levels, over-scoping of
requirements, and negligence of non-functional re-
quirements in the early of stages requirements. But
the challenge that received the most mentions is
misaligning the priorities of requirements across
scaling agile levels.

This review identified strategies as well that include
encourage communication, collaboration and trans-
parency, provide supporting tools, provide manage-
ment support, appropriate/solid engineering prac-
tices for surmounting the RE challenges in GSASD.
In addition to this, most of the identified strategies
were the mix of plan-driven approaches and agile
practices but an empirical research study is required
to evaluate these strategies’ scalability to a real-life
context (e.g., a particular organization).

This review also revealed that empirical studies
that provide an in-depth understanding of the RE
process, RE challenges, and effective RE practices
in globally distributed large scale agile software de-
velopment are lacking and present an area that
needs attention for future research.

In the future work, interviews will be conducted
in two large globally distributed organizations em-
ploying scaling agile methods (e.g., SAFe, DAD) to
validate the findings of this MLR study.
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