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Abstract

Decision-making in large-scale agile organizations is characterized by complexity and dynamic
interactions, necessitating cross-team integration and collaboration. Agile methodologies
prioritize responsiveness and adaptability, yet the distribution of decision-making authority
across multiple teams implied by agile can result in difficulties and misalignments, a gap
insufficiently addressed in existing research. This master’s thesis aims to explore the challenges
and identify improvements associated with cross-team decision-making processes in large-
scale agile organizations. Addressing this aim, a case study has been performed at Zenseact, a
software development firm within the domain of autonomous driving, following a mixed-
methods design consisting of a self-completion survey and semi-structured interviews. The
study’s results point to challenges in three overall areas across teams, which were challenges
with information flow, collaboration and understanding, and complexities and coordination.
POs and Developers encounter such challenges most frequently, while Scrum Masters and ART
Leadership encounter them least frequently. Furthermore, the results show that improving
cross-team decision-making processes is a complex and inter-connected journey, and requires
improvements in areas of communication, responsibility clarifications, documentation,
collaboration, and maintaining a balance between adaptability and predictability. The
categorization into three main challenge areas provides a structured taxonomy for future
research. Additionally, the improvement ideas identified in this study may be relevant not only
for large-scale agile organizations but also for decision-making in complex and dynamic
organizational environments more broadly.

Keywords: Decision-making, Cross-team decision-making, Agile, Large-scale agile, SAFe,
Software development, Alignment, Collaborative decision-making, Decentralized decision-
making
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1. Introduction

Since their formalization in the Agile Manifesto, agile methodologies have revolutionized
software development and project management by prioritizing individuals, working software,
customer collaborations, and willingness to change (Fowler and Highsmith, 2001; Rigby et al.,
2016). Agile methodologies disrupt conventional hierarchical decision structures as they spread
from single teams to complex multi-team systems (Rigby et al., 2016). This shift is driven by
the need for more agility and reactivity than traditional top-down management structures can
offer, especially given the speed at which technology and industry developments are occurring
(Lee and Edmondson, 2017).

Large-scale agile organizations, which according to the definition by Dikert et al. (2016)
involve at least six teams or more than 50 people, present a unique context for decision-making
that is characterized by complexity and dynamic interactions. In these environments,
organizational decision-making is becoming more and more defined by the requirement of
cross-team integration and collaboration (Moe et al., 2012). While there are many benefits to
team autonomy and agility, implementing decision-making across several agile teams can be
difficult. Coordinating team decision-making is crucial to ensuring that decisions from different
teams are in line with one another and the organization’s goals as a whole (Dyba and Dingsayr,
2009). Cross-team decisions’ inherent ambiguity and complexity make them ineffective and
inefficient at scale, frequently resulting in disagreements, hold-ups, and strategy misalignments
(Shapira, 1996). This makes it more challenging to maintain consistency and coherence
throughout the entire organization.

Although research has been devoted to decision-making in agile software development, prior
research has focused primarily on agile teams rather than large-scale agile organizations (Moe
et al, 2012; Drury et al., 2012; Drury-Grogan et al., 2017). More specifically, there are limited
studies on cross-team decision-making. While previous research offers insights into challenges
and success factors for large-scale agile organizations (Dikert et al., 2016; Edison et al., 2021),
these studies do not specifically address challenges and success factors related to decision-
making.

Agile methodologies were initially intended for smaller teams. Expanding them to bigger,
cross-functional teams creates new challenges like increased dependencies and organizational
inertia, which can lessen an organization’s agility and decision-making effectiveness (Dyba and
Dingsgyr, 2009). The adoption of agile methodologies in many industries has resulted in a
departure from old rational decision-making models, which were characterized by complete
knowledge and well-defined problems, to more naturalistic and collaborative approaches in
decision-making processes (Moe et al., 2012). When issues are less organized and solutions are
emergent, this shift is especially noticeable (Zannier and Maurer, 2007).

Organizational decision-making in large-scale agile organizations therefore entails unique
challenges not faced by individual decision-makers or traditional managerial processes. The
adoption of agile methodologies has caused a change in the dynamics of decision-making from
hierarchical to more decentralized and collaborative organizations (Lee and Edmondson, 2017).
Teams’ decisions at the project and product levels need to consider not only their immediate
outcomes but also align with the broader business strategy to be successful in this environment
(Moe et al., 2012). However, while Shapira (1996) points out that increased ambiguity and the
need for close cross-team collaboration make this alignment difficult, Moe et al. (2012) believe
there to be a need to further understand the difficulties agile teams and organizations face when
aligning decisions across all levels.



1. Introduction

1.1. Purpose and Aim

This master’s thesis aims to explore challenges in cross-team decision-making processes in
large-scale agile organizations. Further, it seeks to understand and provide insights into how
these cross-team decision-making processes could be improved in large-scale agile
organizations.

1.2. Research Questions

The research will seek to answer the following two research questions (RQSs) to achieve the
thesis aim:

RQ1: What challenges are impacting the cross-team decision-making processes in large-
scale agile organizations?

First, the thesis aims to identify and analyze the challenges faced when making decisions that
impact the cross-team alignment between teams and levels. The objective is to provide a clear
understanding of the hurdles and issues encountered in decision-making processes.

RQ2: How can the cross-team decision-making processes in large-scale agile organizations
be improved?

Second, the thesis aims to propose practical approaches to improve cross-team decision-making
processes in large-scale agile organizations. This involves synthesizing insights gained from
the exploration and analysis in RQ1 to offer actionable recommendations for improved
decision-making.

1.3. Structure of the Report

This report is structured as follows: In Chapter 2, a theoretical background is given to create a
comprehensive understanding of the thesis subject. Next, in Chapter 3, this study’s
methodology is explained. Thereafter, the empirical findings are presented in Chapter 4. In
Chapter 5, the analysis and discussion take place, connecting the empirical findings with the
theoretical background. Lastly, in Chapter 6, this study’s conclusions, academic and practical
implications, and future research propositions are presented.



2. Theoretical Background

This chapter introduces and addresses relevant theories on and close to the concept of cross-
team decision-making in large-scale agile organizations. While there are substantial amounts
of research that have been done on the concepts of decision-making and large-scale agile
organizations, often from the point of view of individual agile teams’ decision-making, there is
little known specifically on cross-team decision-making processes in large-scale agile
organizations. However, scaling organizations to include more cross-team dependencies often
has consequences that complicate fundamental concepts explained in this chapter. As a result,
this chapter aims to explain these relevant fundamental theories, concepts, and models that
combined give a comprehensive understanding of the theoretical context in which this study
has been performed. First, in Section 2.1, the concept of decision-making is introduced by
defining organizational decision-making, explaining decision-making models, and addressing
relevant decision-making structures. Thereafter, in Section 2.2, agile software development is
explained with values and principles, methodologies, and insights from large-scale agile
structures that perform cross-team work to an even higher degree. Lastly, in Section 2.3, the
concept of decision-making is connected to the context of agile software development,
providing information related to this study’s research questions.

2.1. Decision-making

In this section of the chapter, organizational decision-making is explained with key concepts
and challenges to underline its complexity and multi-faceted nature while providing a broad
overview and strong foundation. Several decision-making models are explored to provide
insight into how decisions are made under different conditions. This section starts with a broad
description of organizational decision-making and its characteristics. It thereafter continues
with rational models that assume logic and structure, before transitioning to more practical
models with bounded rationality that introduce limitations of human cognition and information
availability. Thereafter, it finishes with naturalistic models that address decision-making in
real-world situations. Following, as decentralization and collaboration are key in large-scale
agile organizations, decentralized and collaborative decision-making are introduced. Both
decision-making models delegate authority and emphasize collective input, but also come with
challenges in alignment and consistency. Therefore, it is important to understand these models
to be able to enhance collaboration without sacrificing agility and responsiveness.

2.1.1. Organizational Decision-making

A decision is defined as the moment when a group or individual decides on a plan of action
after considering several alternatives, both known and unknown (Drury-Grogan and O’Dwyer,
2013). On the other hand, decision-making is regarded as a process based on certain
assumptions of values, preferences, and beliefs that lead to a decision (Simon, 1977).
Furthermore, organizational decision-making shapes the directions, actions, and results of
businesses, making the decision-making process an essential component of organizational
behavior (Papadakis et al., 1998). The main problem in organizational decision-making is not
so much choosing one option over another, but rather combining them and letting them draw
attention to each other (March, 1996). Additionally, while there is no single or uniform
definition of cross-team decision-making, the definition often seems to overlap with cross-
functional team decision-making. In this context, cross-functional teams, which are teams with
different functional expertise working towards a common goal, collaborate and use shared



2. Theoretical Background

information to make decisions (Krajewski and Ritzman, 2007; Cui, 2016). When scaling
organizations and introducing a higher degree of cross-team work, new challenges often arise
(Paasivaara and Lassenius, 2014). These issues could include difficulties in cross-team
coordination, ineffective knowledge sharing between teams, or challenges connected to
distributed projects (Leffingwell, 2007). Naturally, as these areas are often a part of
organizational decision-making, it can be implied that cross-team work complicates the
decision-making between these teams. Connected to this, cross-team decision-making in this
study is defined as decisions made by two or more teams, or as decisions that have an impact
on two or more teams. As illustrated in Figure 2.1, cross-team decision-making can be seen as
a subcategory of organizational decision-making.

Organizational
Decision-making

Cross-team
Decision-making

Figure 2.1: Funnel from decision-making to cross-team decision-making.

Differently from individual decision-making, organizational decision-making takes place in
organizations that are equipped with capabilities that help them deal with information-
processing problems (Feldman, 1989). On the other hand, in organizational decision-making,
conflict and uncertainty is the result of the complex interaction between systemic regulations,
individual decisions, and strategic considerations (Coleman, 1986; March, 1987).
Understanding these processes necessitates addressing various but related concerns and
dynamics that set organizational decision-making apart from individual decision-making
(March, 1996; Shapira, 1996). March (1996) offers a framework for comprehending how
decisions are made inside an organization by highlighting essential concerns related to
decision-making, whereas Shapira (1996) focuses on the dynamics of the organizational
context around decision-making processes. To better understand what characterizes
organizational decision-making, these perspectives are intertwined in the following two
paragraphs.

In organizational contexts, decisions can be made using the logic of consequences, in which
options are assessed and selected according to possible outcomes and preferences, or the logic
of appropriateness, in which circumstances and rules govern behaviors (March, 1996). Shapira
(1996) adds to this perspective by addressing the common uncertainty in organizational
contexts that influences decision-making. Because of this ambiguity, decision-makers must
frequently balance using rule-based and choice-based techniques. This is to handle complex
situations that need flexible outcome-oriented thinking and rigid rules. It is further suggested
that decision-making can benefit from clarity and consistency that promote predictability and
systematic approaches, even while decision-making can thrive on ambiguity and inconsistency
that enhances flexibility and adaption (March, 1996). As organizational decisions are made
within a longitudinal framework, meaning that decision-makers are involved in ongoing
organizational processes, commitment to the decision-making process often has priority over
immediate decision accuracy over time (Shapira, 1996). Additionally, emphasizing the
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sequential nature of decision-making processes, there is a need for reliable methods that adjust
to shifting conditions that lead to uncertainty and inconsistencies (March, 1996).

Furthermore, March (1996) highlights the dual nature of decision-making processes:
instrumental, focused on problem-solving, and interpretive, which aims to establish both
individual and social meaning. This distinction draws attention to the dynamic interplay in the
context of organizational decisions between pragmatic outcomes and symbolic consequences.
Because of this, incentives are essential in defining the goals and actions of businesses (Shapira,
1996). They frequently determine how decisions are linked with both individual and
organizational goals, and they have a significant influence on whether interpretive visions or
instrumental goals drive decision-making. Alternatively, organizational decisions might be
seen as the results of an interdependent system of different actors, institutions, and societal
components, or as the work of autonomous individuals following their aims and identities
(March, 1996). Incompatible identities and desires often give rise to these multi-actor systems,
which cause miscommunication and conflict (Coleman, 1986; March; 1987). Furthermore,
power struggles and dynamics influence decisions, which is consistent with the networked
nature of the system and often tips the scales in favor of political considerations over objective
analysis (Shapira, 1996). This illustrates the complex relationships that characterize
organizations. The fact that managers frequently make the same decisions complicates this
interaction even more and makes them rely further on tried-and-true methods and controls
(Shapira, 1996). Depending on how authority and incentives are allocated within the
organization, this repetition may either establish the systemic features indicated or support the
autonomy of decision-makers (March, 1996).

In organizational settings, different types of decision-making can be distinguished which assists
in understanding the significance and role each decision has. For instance, three levels of
organizational decision-making could exist based on the goal of the activity: strategic, tactical,
and operational decision-making (Moe et al., 2012). Decisions connected to broad
organizational aims and objectives are included in the category of strategic decision-making
(Moe et al., 2012). These decisions are frequently based on insufficient information and involve
a process that takes a long time to complete. Tactical decision-making is utilized when concerns
arise about identification and resource allocation, whereas operational decision-making ensures
that the organization’s daily operations are carried out (Moe et al., 2012). Another typology is
proposed by De Smet et al. (2017), who divides decisions into three different categories
depending on their scope and impact: big-bet decisions, cross-cut decisions, and delegated
decisions. Big-bet decisions are high-stakes choices that have the potential to significantly alter
an organization’s course (De Smet et al., 2017). As a result, they are closely related to strategic
decisions because they both entail choices with important long-term consequences. Conversely,
cross-cut decisions are typified by their iterative nature and the difficulty of coordinating
cooperation amongst different parties (De Smet et al., 2017). They also involve input from a
variety of stakeholders throughout the business. These decisions are comparable to tactical
decisions in that they both entail the distribution of resources and the synchronization of several
functional areas. Finally, delegated decisions are routine tasks assigned to lower levels of the
organization (De Smet et al., 2017). They aim to achieve increased engagement and faster
execution through decentralized authority, which is similar to operational decisions in that both
have the efficient day-to-day operations of the business as their primary focus.

2.1.2. Rational Decision-making

Rational decision-making historically stems from modern economic theories developed by
Smith (1776) and emerged as a formal theory in the mid-20th century through the works of von
Neumann and Morgenstern (1944). Therefore, rational decision-making is regarded as one of



2. Theoretical Background

the earliest decision-making theories. Decision-making is seen by rational theories as based on
four things: a knowledge of alternatives, a knowledge of consequences, a preference ordering
based on consistent and subjective values, and a decision rule that is applied for selection
(March, 1996). If assumed that all alternatives, each consequence’s probability distribution, as
well as the subjective value of each consequence, is known, the alternative with the highest
expected value should be selected (Schoemaker, 1982). However, the variability and risk of the
distribution should be emphasized to moderate the expected value (Shapira, 1995).

Based on rational choice theory, rational decision-making models entail a series of steps aimed
at optimizing results (March, 1996). Before creating and evaluating the choice criteria that are
used to produce alternatives for comparisons, the problem must first be identified. The feedback
loop is then closed by choosing, implementing, and assessing the optimal option
(Organizational Behavior, 2017). Although this approach can help decision-makers solve
problems, it frequently fails to capture the reality of organizational decision-making, where it
is impractical to look for and evaluate every possibility due to time and resource constraints.
The rational approach runs the risk of producing analysis paralysis, a condition in which
excessive analysis paralyzes decision-making (Langley, 1995). However, under-analyzing a
situation runs the risk of resulting in bad decisions, which Langley (1995) referred to as
extinction by instinct, illustrating the difficult balancing act between effective and rational
decision-making. Moreover, the difficulty of making good decisions is made worse by decision
fatigue. As individuals make more decisions throughout the day, their cognitive resources
become depleted, leading to a decline in decision quality (Tierney, 2011). This phenomenon,
known as decision fatigue, can result in rushed decisions, making the balancing act between
analysis paralysis and extinction by instinct even more difficult.

Modern theories of rational choice, however, have largely embraced the concept of bounded
rationality as these models applied in organizational contexts with cross-team operations also
introduce additional complexities, such as information retention, communication barriers,
coordination issues, and conflicts (Holmstrom and Tirole, 1989; Kreps, 1990).

2.1.3. Bounded Rationality

Unlike rational decision-making, the bounded rationality model, which emerged with the work
from Simon (1955), acknowledges the limitations of human decision-making ability.
According to this approach, instead of carefully weighing all the possibilities, decision-makers
deliberately reduce their options to a manageable range and select the first reasonable option,
which saves time and mental effort by using this method (Organizational Behavior, 2017). The
classic theory of perfect rationality, which maintains that decision-makers have unlimited time,
information, and processing capability to enable them to make the greatest choice, is thus at
odds with this model (March, 1996). Because of this, Simon (1955) argues that such
assumptions are impractical considering human cognitive limits and environmental constraints
found in real life. Understanding these real-world situations where judgments must be made
fast and effectively with limited resources, often present in cross-team environments, has thus
required a shift to a more pragmatic approach.

Since Simon’s original formulation, several academics have developed the idea of bounded
rationality. Heuristics and biases in decision-making were first described by Kahneman et al.
(1982). These concepts show how humans make decisions based on biased shortcuts and
consistently make mistakes while thinking under uncertainty. On the other hand, Gigerenzer
and Goldstein (1996) investigated fast and frugal heuristics, which are straightforward
guidelines that aid in making decisions rapidly and efficiently when faced with limited
information. Furthermore, by challenging the idea that human actors are perfectly rational and,
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consequently, strengthening organizational decision-making theories, bounded rationality has
had a profound impact on several fields, including the development of behavioral economics
and the integration of psychological insights into economic models (Thaler, 2000).

Bounded rationality, then, should provide a more realistic picture of decision-making by
recognizing human limitations, enabling models that are not only more relatable and applicable
but also more realistic (Simon, 1955). The idea also encourages decision-making that is quicker
and uses fewer resources (Simon, 1956), which is frequently the case in dynamic situations.
The application of heuristics reinforces this support by permitting decision-makers to operate
more flexibly and adaptably in changing environments by employing quick and easy-to-follow
principles that typically produce satisfactory results (Gigerenzer and Selten, 2002).

While it is often advantageous to follow the correct guidelines, suboptimal calibrated criteria
might result in less-than-ideal decisions and the exclusion of options that may be more useful
(Simon, 1956). Heuristics simplify decision-making, however, they can also introduce biases,
such as overconfidence or flawed probability forecasts, that distort perceptions and result in
systemic errors (Kahneman et al., 1982). Bounded rationality therefore requires cautious
organizational decision-making to prevent problems brought on by limited search and
analytical capacities, which could result in inefficiencies (Cyert and March, 1963). Moreover,
decision-makers’ limited cognitive resources restrict their ability to process information
(Simon, 1955). Because of this, attempts can be made to use prior experiences to increase the
effectiveness of decision-making, especially in complicated contexts with a lot of information.

2.1.4. Naturalistic Decision-making

In contrast to rational decision theories, which assume fully rational choices in simplified
contexts, the concept of naturalistic decision-making (NDM) was based on studies of
firefighters and refers to how people make decisions in real-world settings under time pressure,
high stakes, and with complex and often incomplete information (Klein, 1993). The
recognition-primed decision model (RPD) has become a central part of NDM theory and is
widely applied across fields requiring rapid and effective decision-making under stress (Klein,
1993). This decision model explains how decision-makers can make quick decisions without
comparing alternatives under pressure, as they utilize experience-based tactics like pattern
recognition rather than formal analytical methods (Klein, 1993). Further insights have been
compiled into NDM, emphasizing its relevance in dynamic and uncertain environments where
traditional decision-making models fall short (Lipshitz et al., 2001).

Consequently, NDM is frequently linked to benefits like speed and efficiency since it facilitates
quicker decision-making by depending more on intuitive judgment than thorough and time-
consuming investigation, which is especially useful in high-stakes situations (Klein, 1993).
Because of the dependence on judgment, NDM makes use of decision-makers’ implicit
knowledge and experience, which enables them to swiftly and precisely identify patterns and
scenarios (Klein, 1993). Furthermore, NDM has proven to be successful in complex and
dynamic circumstances where standard decision-making techniques are unfeasible due to time
and information constraints (Klein, 1993; Lipshitz et al., 2001). NDM strategies, though
effective, have been shown in studies to specifically improve performance for organizations in
critical domains like emergency management, military operations, and healthcare (Lipshitz et
al., 2001). As a result, they might not be appropriate for all scenarios involving decision-
making, especially those that benefit from analytical and deliberative processes (Klein, 1998).

Moreover, NDM mostly depends on individuals’ capacity to identify patterns, which might be
skewed by individual experiences and possibly result in systematic mistakes (Kahneman and
Klein, 2009). Therefore, the degree of experience and skill of the decision-maker has a
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significant impact on the success of NDM, hence inexperienced practitioners may not achieve
the same results when utilizing this model (Klein, 1998). Because they necessitate experiential
learning and the development of situational awareness, which can be challenging to replicate
in training environments, relatable NDM strategies are frequently more complex to teach than
rule-based decision-making (Klein, 1993).

2.1.5. Decentralized Decision-making

In decentralized decision-making, which has emerged to a greater extent lately in cross-team
and large-scale environments, decision-making authority is allocated to lower levels, usually
permitting individuals or teams to make autonomous decisions (Takeuchi and Nonaka, 1986).
From a management and organizational behavior perspective, Mintzberg (1989) explains how
decentralized decision-making is crucial for adapting to local conditions, allowing
organizations to respond more flexibly to environmental changes and local needs. Furthermore,
Simon (1991) revisited the previous work on bounded rationality, highlighting that
decentralization complements human limitations by placing decision-making closer to the
information source and action, which is essential for complex and uncertain environments
found in cross-team situations in large-scale organizations.

Decentralization eases the load on senior executives, facilitates quicker responses, and
streamlines the decision-making process — all of which can help businesses cope with complex
situations (Cyert and March, 1963). In addition, decentralization is said to improve
organizational effectiveness since local units are more informed and aware of applicable
circumstances (Olson, 1971). Additionally, the emergence of digital technologies has further
reinforced the effectiveness of decentralized decision-making by reducing cross-team
coordination costs and enhancing management via real-time data and analytics (Brynjolfsson
and McAfee, 2014). As managers and teams can react more quickly to changes and
opportunities due to the closeness to the issues, organizations are believed to be more agile and
better positioned to respond to dynamics (Mintzberg, 1989). Consequently, decentralized units
tend to better understand and meet needs and preferences due to their close relation to customers
and markets (Williamson, 1975), improving decision quality and operational effectiveness
(Brynjolfsson and McAfee, 2014). Decentralization can also foster a more innovative and
creative environment by giving lower-level managers and employees more influence over
decision-making (Mintzberg, 1989). Furthermore, employees are also associated with higher
levels of job satisfaction, motivation, and dedication since they have more control over their
work and may directly impact outcomes through their contributions (Hertzberg, 2003).

There is a risk with decentralized decision-making, nevertheless, because of inconsistencies in
decisions and policy implications, as decentralization might cause dilution and difficulty for
cross-team alignment (Cyert and March, 1963). Furthermore, disagreements between managers
or organizational units may arise from increasing autonomy if goals are not appropriately
aligned (Olson, 1971). This inherently leads to challenges in ensuring accordance with
overarching goals while coordinating scattered decision-making processes, resulting in labor-
intensive and complex efforts (Williamson, 1975). Senior executives may find it challenging
to maintain sufficient control over the company as a result of managers and local teams making
decisions that support aims that deviate from organizational objectives (Mintzberg, 1989).
Therefore, segregated operations may be encouraged by decentralization, which makes it harder
to maintain organizational cohesion and a unified culture.
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2.1.6. Collaborative Decision-making

To strengthen cohesion across teams and move away from siloed operations, collaborative
decision-making has evolved, as diverse groups have the potential to make more effective
decisions (Organizational Behavior, 2017). Collaborative decision-making can be facilitated
through decentralized decision-making authority since it encourages teams to work together. In
early management theories, the power with view was emphasized rather than power over in
discussions on power and participation in decision-making, highlighting the benefits of
collaboration (Follett, 1924). In systemic approaches for choosing the most suited decision-
making process based on situational specifics, collaborative methods have often been favored
when complexity and cross-team impact is high (Vroom and Yetton, 1973). While negative
aspects of collaborative decision processes are present, the groundwork for yielding superior
decisions by understanding how to properly manage group dynamics has been laid (Janis,
1972). In connection, it is further argued that a diverse collection of independently deciding
individuals is likely to make certain types of decisions better than individuals or even experts
(Surowiecki, 2004). From an organizational and behavioral approach, Hackman and Morris
(1975) conclude that collaborative decision-making leads to more effective cross-team
functioning and better decision quality due to enhanced information sharing and increased
commitment during the decision-making process. Moreover, it is noted that well-coordinated
teams perform better compared to less collaborative teams since members share knowledge
more freely and can synchronize actions (Kozlowski and Bell, 2003).

Since different viewpoints are combined and pooled in collaborative decision-making,
creativity is improved and problem-solving enhanced, resulting in more inventive solutions that
would not come from lone individuals (Surowiecki, 2004). Moreover, groups that work
together to make decisions contribute a greater variety of resources and expertise to the process,
which improves the quality of conclusions reached (Janis, 1972). Research also indicates that
team performance and decision-making effectiveness are positively impacted by group
cohesion and empowerment (Basadur, 1997; Balthazard and Cooke, 2004; Drury et al., 2012).
Moreover, cooperation enables teams to allocate risk and accomplish a more thorough
assessment of possible drawbacks, resulting in improved risk management (\Vroom and Yetton,
1973). A range of benefits also result from including a variety of stakeholders from several
teams in the decision-making process, including increased commitment, less resistance to
changes, and an overall improvement in satisfaction with the choices made (Hackman and
Morris, 1975).

One significant critique, nevertheless, is that collaborative teams are liable to groupthink, which
occurs when members of the team withhold opinions they believe to be at odds with those of
other members, leading to irrational or dysfunctional decision-making processes (Janis, 1972).
The Abilene paradox is a different factor that contributes to ineffective decision-making
(Harvey, 1974) and is comparable to groupthink. When a group chooses a course of action that
no individual member would have selected if they were the only ones making the decision, this
decision-making fallacy takes place (Harvey, 1974). Janis (1972) suggests creating distinct
groups with distinct leaders to offer solutions for the same problem and designate a devil's
advocate who can disprove the decision-makers' presumptions to prevent groupthink. This is
also suggested by Kanter (2001) as a way to resolve the Abilene paradox, arguing that a
judgment is good if it holds up well under examination. Moreover, even if the goal of
collaboration is to bring people together, disagreements resulting from differing perspectives
can cause conflicts, particularly in settings where there is no established procedure for resolving
disputes (Hackman and Morris, 1975). Furthermore, because many stakeholders must be
involved and differing views must be considered, collaborative decision-making processes
frequently run the danger of lasting longer than expected, which delays the implementation
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(Surowiecki, 2004). Naturally, because it can be more difficult to manage contributions
effectively and guarantee that all opinions are considered, decision-making procedures can be
more difficult in larger groups (Kozlowski and Bell, 2003).

2.2. Large-scale Agile Organizations

In efforts to address the uncertainty of customer requirements, changing business environments,
and technology evolution, agile software development emerged in the late 1990s (Drury-
Grogan et al., 2017). Dynamic and user-focused methods, characterized by short development
cycles, continuous iterations and releases, and rapidly evolving requirements, were developed
in favor of highly formalized thinking methods (Fowler and Highsmith, 2001; Schwaber and
Beedle, 2001). Agile software development methodologies have since spread to entire
organizations in various industries, although primarily among organizations developing
software. According to Dikert et al. (2016), these organizations can be defined as large-scale
agile organizations if they involve more than 50 developers or six teams working on the same
product or project in the same organization.

This section first introduces agile values and principles and thereafter explains how the concept
of agile went from the context of software development teams to entire organizations. As part
of this, the agile methodology Scrum is highlighted. This is followed by an explanation of the
Scaled Agile Framework (SAFe) as well as challenges and success factors for large-scale agile
organizations. Thus, this chapter aims to create an understanding of the cross-team and large-
scale context for the studied decision-making processes. While agile values and principles, as
well as methodologies such as Scrum and SAFe, emphasize iterative development and prioritize
flexibility, responsiveness, and stakeholder involvement, they also significantly impact
decision-making.

2.2.1. Agile Values and Principles

Many characteristics of agile software development affect decision-making, such as its fast
iterative and incremental environment, organic and flexible development, and focus on self-
management (Austin and Devin, 2009; Moe and Aurum, 2008; Zannier and Maurer, 2007).
Two perspectives are dominant in terms of agility enablement and evaluation: a principle or
value-based perspective and a method adherence-based perspective (Drury-Grogan et al.,
2017). While the former prioritizes principles and values over strict method adherence,
allowing for an approach with more flexibility and adaptability, the latter entails the importance
of following specific methodologies or procedures for project success (Dyba and Dingsayr,
2008). The method adherence-based perspective is being adopted in most studies. However,
there are limitations connected to these views (Drury-Grogan et al., 2017). Firstly, as agile is
practiced in many ways, the concept of agility is vague and multi-faceted (Conboy, 2009).
Secondly, agile methodologies are often applied as a hybrid, leading to them rarely being
according to textbook (Gale, 2012).

Agile methodologies are characterized by a set of guiding values and principles rather than a
fixed set of rules (Fowler and Highsmith, 2001). These foundational elements stem from the
Agile Manifesto, which articulates values and principles designed to enhance the quality of
development processes (Talby et al., 2006). Fowler and Highsmith (2001) encapsulate the
essence of the Agile Manifesto’s values as follows in Figure 2.2:
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"We are uncovering better ways of developing software by doing it and helping others do it. Through this
work we have come to value:

4

1

Responding to
change
over
following
aplan

Individuals and Working Customer

interactions software collaboration
over over over
processes and comprehensive contract
tools documentation negotiation

"That is, while there is value in the items on the right, we value the items on the left more.”

Figure 2.2: Agile values (Fowler and Highsmith, 2001).

As the first value is focused on individuals and interactions, it means that the team structure in
agile software development is regarded as “organic and flexible” rather than “mechanistic,
bureaucratic, and formalized” (Nerur et al., 2005, p. 75). Due to this heavy emphasis on
distributed authority among team members, decentralized decision-making is suitable for most
agile organizations. Furthermore, developers are not restricted to specialized roles (Nerur et
al., 2005), which improves operational decision-making in agile (Moe and Aurum, 2008).
Therefore, collaborative decision-making is also exemplified by agile organizations. With the
second agile value favoring working software over documentation (Fowler and Highsmith,
2001), a less rational approach is found in decision-making (Zannier and Maurer, 2007). As a
result of the third value focusing on collaboration with customers (Fowler and Highsmith,
2001), project managers’ focus has shifted from being a decision-maker to increasingly a
facilitator and coordinator (Lindstrom and Jeffries, 2004; Nerur et al., 2005). Consequently, the
teams are making the decisions (Drury-Grogan et al., 2017). With the fourth and last value
being focused on adaptability to change, teams are being able to adapt and quickly respond due
to the iterative and incremental nature of frequent releases (Dyba and Dingsgyr, 2008).

Additionally, Fowler and Highsmith (2001) outlined twelve principles on which the Agile
Manifesto is based, which are detailed in Figure 2.3. These principles are foundational to
implementing agile practices effectively.

11



Theoretical Background

1

Our highest priority is to
satisfy the customer
through the early and

continuous delivery of
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5

Build projects around
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they need, and trust them
to get the job done

Continuous attention to
technical excellence and
good design enhances

agility

2

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

6

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

Simplicity-the art of
maximizing the amount of
waork not done—is essential

3

Deliver working software
frequently, from a couple
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months, with a preference
to the shorter timescale

Working software is the
primary measure of
progress

11

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

Business people and
developers must work
together daily throughout
the project

8

Agile processes promote
sustainable development.
The sponsors, developers,
and users should be able

to maintain a constant
pace indefinitely

12

Atregular intervals, the
team reflects on how to

become more effective,
then tunes and adjusts its
behavior accordingly

Figure 2.3: Agile principles (Fowler and Highsmith, 2001).

2.2.2. From Agile Software Development Teams to Agile Organizations

Agile methodologies were originally developed for small software development teams, where
close collaboration and fast adaptations were often needed (Boehm and Turner, 2004). There
are many such agile software development methodologies for teams, with Scrum standing out
as being the most widely used (Maximini et al., 2018). As many large-scale agile methodologies
used in organizations are built on Scrum, the framework, including its essential roles, artifacts,
and activities, is elaborated upon in subsequent paragraphs. An overview of the framework can
be seen in Figure 2.4. This is followed by an explanation of how the principles of agile and its
methodologies have scaled to encompass entire organizations.

Scrum as a Framework for Agile Teams

The term Scrum was first introduced by Takeuchi and Nonaka (1986), who described it as a
flexible and holistic strategy for product development, in which a Development Team
collaborates intensively to achieve a common objective. However, it was not until the turn of
the century that it was refined and popularized (Sutherland and Schwaber, 2007). Scrum is
defined as an iterative and incremental framework designed to manage and improve
development processes for projects, products, and applications (Sutherland and Schwaber,
2007), aligning with the principles outlined in the Agile Manifesto (Fowler and Highsmith,
2001). The development is organized around time-boxed intervals called Sprints, or cycles,
during which predefined work items are finished. These Sprints start with the Scrum Team
choosing tasks from a prioritized list of customer requirements, and committing to complete
these tasks by the end of the Sprint. For the duration of the Sprint, these chosen tasks are locked
in, and daily reviews, often called standups, are carried out to make any necessary adjustments
and ensure that the team stays on track to finish the work. At the end of each Sprint, the team
and stakeholders get together to discuss the results and incorporate feedback into the following
one, with a focus on delivering a working product at the end of each cycle, right in line with
the Agile Manifesto. However, it’s important to note that Scrum is only a framework, and it
first becomes fully effective when combined with other agile methodologies (Maximini et al.,
2018).
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Figure 2.4: Overview of Scrum roles, activities, and artifacts (Sunderland and Schwaber,
2007).

Scrum is structured around three key roles that make up the Scrum Team: the Product Owner
(PO), the Development Team, and the Scrum Master (ScM) (Sutherland and Schwaber, 2007;
Cohn, 2009). The PO is the focal point of product leadership, in charge of defining and selecting
which product features and functionality to prioritize (Rubin, 2012). The responsibilities
include keeping track of and sharing the goals that the Scrum Team is working toward, but it
also involves refining and adjusting priorities by being the link between the stakeholder and the
Development Team. This requires continuous communication of feedback. The complexity of
this role increases depending on whether the product is intended for internal or external
stakeholders, where the latter often involves higher ambiguity, posing the need for the PO to
have strong communication skills, the ability for strategic decision-making, and the capacity to
motivate the rest of the other members of the Scrum Team (Sutherland and Schwaber, 2007).
The Development Team is in charge of developing the product following the PO’s
specifications and is made up of a diverse, cross-functional collection of people responsible for
designing, building, and testing the desired product, such as programmers, Ul designers, and
testers (Rubin, 2012). The team is self-organizing, typically consisting of five to nine members
who collectively have all the skills needed to develop high-quality, working software.
Autonomy is important, and the Development Team is therefore empowered to choose the best
course of action for achieving the project’s objectives (Maximini et al., 2018). Likewise,
collaboration and accountability are core principles, highlighting the value of committing to the
Sprint goals as a group and cooperating to overcome challenges.

Assisting the Scrum Team by making sure procedures are followed and removing impediments,
the Scrum Master functions more like a facilitator rather than a typical manager (Sutherland
and Schwaber, 2007). The Scrum Master can be seen as a servant leader and coach who helps
foster team dynamics and an environment of relentless improvement (Scaled Agile Inc, 2023e).
This role is crucial for maintaining the workflow and resolving potential issues that can affect
the team’s performance. As such, the Scrum Master collaborates closely with both the
Development Team as well as the PO. The Scrum Master can even be part of the Development
Team (Sutherland and Schwaber, 2007), while also parallelly being responsible for creating an
atmosphere that allows the team to effectively self-manage and adjust to changes.

In Scrum, there are three main artifacts designed to minimize documentation and enhance
process efficiency: the Product Backlog, the Sprint Backlog, and the Product Increment
(Maximini et al., 2018). These artifacts should be easy to access and transparent. The Product
Backlog is a prioritized list of all project requirements, including an estimate of the time it
would take to complete each item (Sutherland and Schwaber, 2007). The accuracy of these
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estimates is determined by the requirements’ clarity and priority. It is essential to maintain a
shared knowledge of the backlog’s contents between the PO and the Development Team which
stresses the importance of collaboration between these roles (Maximini et al., 2018). Being a
subset of the items from the Product Backlog, the Sprint Backlog lists what work is to be done
during the Sprint, and by whom (Sutherland and Schwaber, 2007). Each work item is
accompanied by a time estimate to help with effective task organization, just like in the Product
Backlog. The Development Team delivers the Product Increment, a working portion of a
product that should be prepared for delivery or stakeholder demonstration at the end of each
Sprint (Sutherland and Schwaber, 2007). When a Product Increment satisfies the team’s quality
requirements and needs little to no additional work to be distributed to customers, it is
considered complete (Maximini et al., 2018).

The Scrum framework refers to meetings as activities or events, intending to optimize the
collaboration process (Maximini et al., 2018). A few primary activities make up the framework:
the Sprint, Backlog Refinement, Sprint Planning, Sprint Execution, Daily Scrum, Sprint Review,
and Sprint Retrospective (Rubin, 2012). To maximize efficiency, these events are all time-
boxed, limiting the time in meetings. The Sprint, also known as an iteration, is the core event
around which Scrum is structured, representing a work cycle aimed at delivering a potentially
shippable Product Increment (Sutherland and Schwaber, 2007). Usually lasting one to four
weeks, Sprints are kept at this length for the duration of the project to provide a steady delivery
schedule. Moreover, this consistent rhythm is followed by all teams operating within the same
system or product.

Before the start of a new Sprint, team members go through a process called Backlog Refinement
where they make changes and set priorities for upcoming Sprints (Rubin, 2012). Refining the
backlog can involve breaking down larger tasks into smaller, more manageable ones, clarifying
success criteria, and adjusting priorities. Every Sprint begins with a Sprint Planning meeting,
which aims to lay the groundwork for the upcoming iteration (Cohn, 2009). It has two primary
objectives: firstly, the PO and Development Team collaborate to decide the scope of work for
the Sprint, and secondly, the Development Team plans and allocates tasks. The process
guarantees that all team members are aware of their responsibilities and the objectives of the
Sprint, and the plan is captured in the Sprint Backlog (Rubin, 2012).

After the Scrum Team completes the Sprint Planning, the Sprint Execution starts, meaning that
the Development Team, under the coaching of the Scrum Master, completes all task-level work
required to complete the features agreed upon during the Sprint Planning (Rubin, 2012). The
Development team is given full autonomy regarding how to carry out the work, self-organizing
in a way that suits them best for achieving the goals of the Sprint. The Daily Scrum is a brief,
daily meeting that helps the Development Team align their activities and track progress against
the Sprint goals (Maximini et al., 2018). These meetings are intended to be less than 15 minutes
long and take place at the same time and location every day. During these meetings, team
members discuss what they are currently working on, potential blockers, and their next steps.
The Scrum Master facilitates the meeting, helping to identify and resolve any obstacles that
risk affecting the team's efficiency (Sutherland and Schwaber, 2007).

After a Sprint, the Scrum Team and stakeholders convene during the Sprint Review, where
completed backlog items are shown and evaluated, often through a demo. Through discussions
about achievements and challenges, the Product Backlog is adjusted to better meet stakeholder
needs and project objectives (Sutherland and Schwaber, 2007). The Sprint Retrospective,
occurring after the Sprint review and before the next Sprint Planning, is an opportunity for the
Scrum Team to reflect on the past Sprint and identify improvements for the next (Rubin, 2012).

14



2. Theoretical Background

The event is led by the Scrum Master and focuses on identifying processes and practices that
can be adapted to enhance the team’s work.

Scaling Agile to Organizations

Because of its benefits, agile has gained popularity beyond small teams, especially in larger
projects in larger organizations (Dyba and Dingsgyr, 2009). However, applying agile
methodologies in larger organizations with cross-team work presents several challenges, such
as integration issues and the need to strike a balance between plan-oriented techniques (Reifer
et al., 2003). Additionally, large projects often increase the need for coordination significantly
due to cross-team dependencies (Dikert et al., 2016), making it one of the most important
challenges in large-scale agile settings (Gustavsson, 2017).

According to the definition by Dikert et al. (2016), where large-scale projects need to involve
at least six teams or more than 50 people, large-scale agile organizations create complicated
dependencies that can make the agile process more difficult. These dependencies frequently
call for more formal documentation, counteracting the fundamental agile principles of limiting
documentation and leveraging flexibility. Team autonomy, another core component of the agile
philosophy, can occasionally result in misalignments with the organization’s overarching goals
or the objectives of other teams (Dikert et al., 2016). Such misalignments may give rise to
divergent technical approaches or interpretations of agile techniques, leading to a fragmented
environment and perhaps conflicts between teams. Maintaining a consistent and cohesive
approach across teams can thus be difficult, particularly when teams have their own subcultures
(Dikert et al., 2016). These differences may cause inefficiencies and dilute the advantages that
agile is supposed to bring, such as responsiveness to change.

Regardless of these obstacles, numerous organizations have effectively leveraged the potential
of agile by effectively implementing agile at scale (Rigby et al., 2016). To enable all teams to
align toward shared business objectives, it is imperative that essential roles such as the PO are
clearly defined and effectively implemented (Dikert et al., 2016). This is because clearly
defined responsibilities lead to better decision-making and backlog management, which in turn
allow for better synchronization of outputs from multiple teams. Giving teams the freedom to
oversee their work and make decisions also contributes to success since it increases motivation
and productivity (Dikert et al., 2016). However, this empowerment must be balanced with the
need for inter-team coordination and alignment with the broader goals of the project. Finally,
the alignment of the entire organization toward a shared objective is typically critical to the
success of large-scale agile implementations (Dikert et al., 2016). This includes unified goals,
shared visions, and consistent procedures across teams, all of which improve cooperation and
reduce conflict (Rigby et al., 2016).

2.2.3. Scaled Agile Framework (SAFe)

Numerous frameworks have been developed to scale agile practices, with the Scaled Agile
Framework (SAFe) being one of the most widely adopted (Putta et al., 2018). Created by Dean
Leffingwell in 2011, SAFe offers an extensive collection of guidelines, practices, and concepts
designed to help organizations better manage and coordinate multiple agile teams working on
large, complex projects (Knaster and Leffingwell, 2018). SAFe integrates and extends Scrum
practices and has a foundation formed by the Agile Manifesto, the ideas of Lean thinking, and
DevOps. It promotes iterative development, frequent releases, and continuous improvement
while also addressing the challenges that arise from scaling agile practices across teams and
organizations (Knaster and Leffingwell, 2018). An overview of the framework can be seen in
Figure 2.5.
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Figure 2.5: Full configuration of SAFe, version 6.0 (Scaled Agile Inc, 2024).

SAFe introduces several roles, ceremonies, and artifacts to facilitate coordination and
collaboration across teams. A central concept is Agile Release Trains (ARTS), which are teams
of agile teams that develop, deliver, and operate one or more solutions in a value stream (Scaled
Agile Inc, 2022a). ARTs align with a common mission, are cross-functional, and are typically
made up of 50 to 125 people. The purpose is to deliver solutions that bring value to the customer
and to support in doing that are some important roles, including Release Train Engineers
(RTE), Product Managers, and System Architects. While RTES serve as coaches facilitating the
execution of the ART (similar to a Scrum Master in the teams), Product Managers are
responsible for the product, meaning they need to collaborate closely with customers and POs,
while System Architects are responsible for defining the technical architecture for the ART. At
a solution level, multiple ARTs and value streams can be coordinated into solution trains,
aligning ARTs and suppliers to a shared mission (Scaled Agile Inc, 2023f).

Additionally, SAFe organizes work into four levels: team, ART, solution, and portfolio. At the
team level, SAFe promotes the use of Scrum, Kanban (such as implementing Kanban boards
to visualize the workflow), or other agile methodologies to deliver value incrementally through
user and enabler stories, with the customer in focus (Scaled Agile Inc, 2022b). The ART level
emphasizes the coordination of work in multiple teams within a larger value stream or ART,
focusing on regular synchronization, planning, and alignment (Scaled Agile Inc, 2022b). The
solution level supports businesses in developing and running large-scale solutions that require
extensive collaboration that goes beyond the scope of a single ART by adding additional roles,
artifacts, and events (Scaled Agile Inc, 2022c). The portfolio level, the highest level of SAFe,
includes governance, investment decisions, and strategic alignment of initiatives. This level
ensures that the work being done at lower levels in the organization is in line with the
organization’s overall business objectives (Knaster and Leffingwell, 2018).
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SAFe also introduces several ceremonies, where two of the most significant ones are PI
Planning and the Inspect and Adapt event. Pl Planning is a recurring event at the start of each
Planning Interval (PI), where a PI typically lasts for 8 to 12 weeks and consists of four
development iterations (called Sprints in Scrum) and one Innovation and Planning (IP) iteration
(Scaled Agile Inc, 2023b). The purpose of PI Planning is to, ideally through face-to-face
conversations, align all the teams within the ART with stakeholders. This event, which often
occurs for two days, helps with identifying dependencies, nurturing cross-team and cross-ART
collaboration, and increasing the speed of decision-making (Scaled Agile Inc, 2023b).
Conversely, the Inspect and Adapt is held at the end of each PI to demonstrate and evaluate the
current state of the solution, emphasizing the importance of continuous improvement
mentioned in the twelfth agile principle.

The core values of SAFe are built around alignment, transparency, respect for people, and
relentless improvement (Scaled Agile Inc, 2023a). Furthermore, SAFe emphasizes the
importance of continuous integration and continuous delivery to ensure that teams can deliver
value quickly and with high quality (Knaster and Leffingwell, 2018). By embracing these
values and practices, SAFe enables organizations to achieve faster time-to-market, improved
customer satisfaction, and increased business agility.

2.2.4. Challenges and Success Factors for Large-scale Agile
Organizations

As seen by the small number of successful examples, implementing large-scale agile
frameworks such as SAFe involves numerous obstacles (Ebert and Paasivaara, 2017; Edison et
al., 2021). The focus of these challenges is typically cross-team collaboration (Edison et al.,
2021; Dikert et al., 2016; Ebert and Paasivaara, 2017) because of the large number of teams
involved, their unknown compositions, and processes based on complex, abstract, and less-
than-ideal structured work. Factors like competing and conflicting team agendas as well as
complex, unknown final deliverables also contribute to these types of challenges. Making
decisions becomes more difficult when coordinating work across agile teams, particularly when
the number of teams rises. Long meetings on complicated subjects could leave little time to
discuss every issue in detail, which could put important feedback loops at risk (Edison et al.,
2021). Limiting cross-team interactions can help organizations accelerate procedures, but doing
so frequently comes at the expense of the overall value of collaborative insights. To further
complicate matters, the adoption of SAFe frequently calls for the creation of new roles that add
layers of complexity to the organizational structure which may impede decision-making by
requiring more information handoffs (Edison et al., 2021). Especially the need for additional
management roles may cause issues for agile procedures that prioritize self-management
(Dikert et al., 2016). Moreover, this complexity can hide overarching goals and delay responses
to changing priorities.

From an architectural perspective, autonomous teams might cause a fragmented approach that
results in inconsistent architectural decisions as the interpretation of agile differs between
teams, which makes it challenging to integrate and coordinate outputs across teams (Dikert et
al., 2016). This misalignment might make it more difficult to manage shared resources at the
same time as it impedes strategic direction (Edison et al., 2021). To accommodate the learning
curve associated with new approaches, adopting SAFe also requires making adaptations to
established processes, which may take attention away from organizational objectives (Edison
etal., 2021). Because of the frequency and depth of necessary meetings, POs, for example, may
discover that their jobs are growing into areas outside of their primary responsibilities. Lastly,
by centralizing decision-making processes, SAFe may weaken team autonomy, thus risking
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demotivating teams if they feel like their local knowledge and experience are being
underutilized (Edison et al., 2021).

There has been an attempt to identify common features in successful large-scale agile adoption
scenarios, such as strategic planning and inclusive decision-making, but there is no clear
consensus on how to implement these models successfully (Dikert et al., 2016; Kalenda et al.,
2018). According to Edison et al. (2021), critical success factors can be found in four main
areas: management and organizations, processes, people, and technology. Firstly, adopting
SAFe requires strong leadership that can provide direction and support (Edison et al., 2021;
Dikert et al., 2016). To boost team morale and adherence to the process, leaders must support
problem-solving and maintain a commitment to the core values of the approach. Secondly,
concerning the process, specialized roles such as RTEs play a key role in directing the
coordination of several teams toward shared organizational goals (Edison et al., 2021). By
ensuring that strategic goals and agile methods are in line, these roles also contribute to
improving the decision-making process. The efficiency of SAFe implementation and decision-
making processes can also be greatly increased through physical closeness, by reducing delays
and enhancing communication clarity (Edison et al., 2021). Such a configuration, where the
teams are seated together, allows for better knowledge sharing and transparency, thus
facilitating a more synchronized operation since the enhanced transparency could aid in
decreased dependencies and improved team coordination. Thirdly, from a people perspective,
building trust within and across teams enhances collaboration and empowers them to make
more informed, proactive decisions (Edison et al., 2021). Having a shared vision also helps
teams work toward organizational goals and promotes a cohesive approach to cross-team
decision-making. Lastly, when it comes to technology, a robust infrastructure supports effective
communication and collaboration, both of which are necessary for the decentralized decision-
making that characterizes SAFe environments (Edison et al., 2021). For workflow continuity
and decision correctness to be maintained, tools that facilitate automated testing, continuous
integration, and real-time data sharing are essential.

2.3. Decision-making in Large-scale Agile Organizations

This final section of this chapter aims to connect the decision-making models and structures to
the context of large-scale agile organizations. Firstly, decision-making in the agile iteration
process is covered. Thereafter, each of the models described as rational, bounded rationality,
or naturalistic decision-making, as well as decentralized and collaborative decision-making (of
which the two latter are often found in agile organizations), are explained in an agile context.
This is followed by a section addressing challenges and improvements in agile organizations
by identifying specific challenges and improvements in aligning strategic, tactical, and
operational decision-making within agile frameworks. Finally, practical approaches to
improving decision-making in large-scale agile organizations are presented.

2.3.1. Decision-making in the Agile Iteration Process

In the agile iteration process, decision-making is mostly decentralized and occurs across four
distinct phases: Iteration Planning, Iteration Execution, Iteration Review, and Iteration
Retrospective (Drury et al., 2012), each aligning with strategic, tactical, and operational
decision levels (Moe et al., 2012).

Since Iteration Planning entails establishing goals and objectives for the next iterations,
frequently through cooperative team agreements, this stage largely concentrates on strategic
and tactical decisions (Drury et al., 2012). While the tactical choices in this phase match short-
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term iteration objectives with long-term project ideas, the strategic character of the phase
permits a thorough assessment and prioritization of the project’s direction. This is essential for
guaranteeing that every cycle makes a meaningful contribution to overall product and release
plans, which are frequently overseen by the PO and founded on a deep comprehension of the
complexity of the product and business environment (Moe et al., 2012).

As agile teams plan and modify their work in response to real-time insights and emerging
information, the emphasis increasingly moves to tactical and operational decisions as the
process enters the Iteration Execution phase (Drury et al., 2012). Making decisions in response
to urgent operational difficulties and coordinating daily operations with the defined strategic
framework both depend on this dynamic adjustment process. Because of its tactical and
operational character, decisions made during this phase usually incorporate project
management perspectives, such as resource allocation and quick fixes for development
obstacles, to keep the team moving forward and producing results (Moe et al., 2012).

The Iteration Review aims to make strategic decisions about client feedback and the present
state of the product (Drury et al., 2012). To determine whether and how to modify the product
features in subsequent iterations, choices are made in this phase to evaluate the alignment
between the product supplied during the iteration and the customer’s expectations (Drury et al.,
2012). This stage, which examines the efficiency of the team’s output, is essential for
preserving the product’s relevance and quality.

Lastly, an evaluation of the procedures followed, and results attained in finished iterations is
provided by the Iteration Retrospective (Drury et al., 2012). This stage, which affects
subsequent process iterations, involves both tactical and strategic decision-making intending to
promote continuous improvement (Drury et al., 2012). However, putting practical solutions
into practice rather than just having discussions about them can frequently be difficult (Kwak
and Stoddard, 2004). These are crucial strategic decisions because they allow the team to fine-
tune their methods and approach, ensure more alignment with long-term objectives, and address
any systemic problems that may affect productivity in the future (Moe et al., 2012).

Throughout these phases, it is evident that while the agile teams primarily handle tactical
decisions due to the short-term nature of iteration cycles, there is a significant, recurrent need
for integrating these decisions with both the strategic fit provided by the PO and the operational
conditions encountered during execution phases (Moe et al., 2012). Effective integration and
alignment of these decision levels are predominant for mitigating issues such as software
guality and code disorganization, thereby ensuring that the agility of the process does not
compromise the integrity and effectiveness of the product developed (Moe et al., 2012).

2.3.2. Rational, Bounded Rationality, and Naturalistic Decision-making
in Large-scale Agile Organizations

Briefly relating to the various decision-making models, it can be inferred that, given its
definition as a methodical, systematic approach to the analysis of known information, rational
decision-making is less consistent with agile principles. However, because agile teams make
decisions based on feedback loops and iterative cycles, bounded rationality is more in line with
agile since this model acknowledges the practical limitations of limited time and information.
Moreover, agile approaches and naturalistic decision-making are closely related because they
both place a strong emphasis on making decisions quickly and intuitively while taking the
current situation and future changes into account.

In agile settings, rational decision-making adheres to a methodical, well-structured process that
is best described by the three phases of Mintzberg et al.’s (1976) model: problem identification,
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solution development, and best option selection. Whereas these stages are typically thought of
as a linear process, they frequently happen non-sequentially and iteratively (Mintzberg et al.,
1976), particularly in agile situations where teams must constantly review and improve
problems and solutions. While rational decision-making is less in line with agile principles,
Drury-Grogan and O’Dwyer (2013) instead note that the rational model’s application to agile
is especially successful for clearly defined problems with known parameters and logically
defensible solutions.

Though rational decision-making models may be used at some point by some agile teams
(Drury-Grogan and O’Dwyer, 2013), traditional decision-making models place more emphasis
on efforts to generate and choose between options (Beach and Lipshitz, 1993) rather than using
feedback and experience to understand situations (Zsambok, 1997). Furthermore, research has
demonstrated that traditional software development teams use rational decision-making
processes (Alenljung and Persson, 2008; Mintzberg et al., 1976), particularly concerning Daily
Scrum Meetings and Sprint Planning (Drury-Grogan and O’Dwyer, 2013). On the other hand,
the theory of bounded rationality, which supposes that decision-making is restricted by the
available information, the cognitive limitations of individuals, and the limited time available
for decision-making (Simon, 1955), is especially helpful in clearing up the structured yet
adaptable character of cross-team decision-making in agile methodologies. This is especially
true given that the decision-making process is influenced by the cohesiveness and
empowerment of the agile team to deliver functionality (McAvoy and Butler, 2009). However,
as agile teams move between the three decision stages (Mintzberg et al., 1976), it has been
demonstrated that difficult or new jobs presented difficulties resulting in expertise being used
as a guide (Drury-Grogan and O’Dwyer, 2013).

Therefore, according to Zannier and Maurer (2007), naturalistic decision-making (NDM)
comes into play mainly with complex or ambiguous problems that lack clear-cut answers and
are dependent on situational factors. With this move from rational to naturalistic decision-
making, it can be viewed as moving from a plan-driven approach to an increasingly agile
development (Moe et al., 2012). By using RPD (Klein, 1993), agile teams can quickly assess
situations and decide on a course of action without extensive reflection (Moe et al., 2012),
crucial in maintaining momentum during development cycles. Furthermore, because
continuous learning and feedback loops provide the contextual foundation needed to make
informed decisions, the project environment has a big influence on agile decision-making
(Lipshitz et al., 2001). It is also critical to keep in mind that decisions made in a cross-team
agile setting are constantly reviewed on an ongoing basis. Thus, regular retrospectives aid in
improving the process of making decisions (Highsmith, 2009).

Cross-team agile decision-making combines naturalistic and rational decision-making methods
to potentially create a flexible and adaptive procedure that can withstand the uncertainties of
software development projects. Agile teams can therefore adjust to the comprehensive
framework provided by the theoretical foundations of naturalistic decision-making (Klein,
1993; Lipshitz et al., 2001) and rational decision-making (Mintzberg et al., 1976; March, 1996)
based on the particular demands and situational complexities of the projects.

2.3.3. Decentralized Decision-making in Large-scale Agile Organizations

The use of decentralized decision-making in agile organizations is essential for enhancing
responsiveness and agility (Scaled Agile Inc, 2023d). This is because communication is
improved at the same time as a culture of problem-solving is fostered (Highsmith, 2009). In
contrast to traditional centralized decision-making, which is frequently hampered by
bureaucratic delays and decreased efficiency as a result of top-down control, this approach
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distributes the decision-making authority among all team members which makes it quicker to
reach insights (Scaled Agile Inc, 2023d).

Those members directly involved in cross-team decisions are empowered, as agile emphasizes
individuals and interactions over processes and tools (Fowler and Highsmith, 2001). This
empowerment supports decentralized decision-making, enabling quick responses and
adaptation to new information or emerging challenges, thus aligning with the iterative nature
of agile. Furthermore, decentralization of decision-making enables teams to act quickly, which
is a critical advantage in complex development environments where the speed of decision-
making directly influences the pace at which the organization can deliver value (Scaled Agile
Inc, 2023d). Moreover, decisions stemming from decentralized decision-making processes are
often more effective as they are made by those with the best understanding of the issues
(Lindstrom and Jeffries, 2004), as well as free from delays typically found due to hierarchical
approval processes (Takeuchi and Nonaka, 1986). This closeness to the problem enhances the
accuracy and relevance of the decisions. Additionally, innovation is fostered as team members
are encouraged to find creative solutions within their autonomy (Scaled Agile Inc, 2023d). The
idea of autonomy in the workplace has been strongly connected to improved productivity and
personal satisfaction (Pink, 2009), contributing positively to project outcomes. Therefore, when
team members have a voice in cross-team decision-making, it can be assumed to enhance their
job satisfaction and motivation. Complementary, decentralized decision-making helps align
team members and teams to common goals while enhancing collaboration (Scaled Agile Inc,
2023d). As aresult, balanced and robust solutions emerge, as diverse viewpoints are considered
by involving various stakeholders in decision-making processes.

However, for decentralized decision-making to work, there must be explicit rules on who may
make decisions and what kinds of decisions can be made (Schwaber and Beedle, 2001). This
framework assists in upholding order and guarantees that every decision is in line with the
overall goals of the project. Moreover, a risk-taking culture is necessary because psychological
safety promotes creativity and active engagement in decision-making processes (Edmondson,
1999). Furthermore, training in critical thinking and problem-solving should be included, as
team members should possess the ability to make well-informed decisions (Lindstrom and
Jeffries, 2004).

2.3.4. Collaborative Decision-making in Large-scale Agile Organizations

Agile collaborative decision-making, which is closely related to decentralized decision-
making, can improve decision-making processes (Drury et al., 2012). All team members
participate in agile collaborative decision-making, ensuring that decisions are strengthened by
unique ideas and knowledge. With conventional procedures, on the other hand, decisions are
frequently made by top management. The agile principles of group responsibility and self-
organization, which are essential for effective and adaptable software development processes,
are in line with this technique. When team members engage in the process, collaborative
decision-making, which is closely related to agile principles, promotes a sense of accountability
and ownership (Fowler and Highsmith, 2001).

Agile teams perform better when decision-making is collaborative and incorporates a variety
of stakeholders (Drury et al., 2012). Due to the abundance of data and perspectives presented,
decisions are made both faster and more accurately as a result (Drury et al., 2012). Because
agile teams must be able to respond quickly to changing needs, collaborative decision-making,
when used effectively, may lead to quicker reaction times in dynamic project environments
(Highsmith, 2009). Similar to decentralized decision-making, the utilization of different points
of view in a collaborative approach results in creative ideas and innovative potential that would
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not arise in a hierarchical setting (McAvoy and Butler, 2009). Furthermore, because decisions
resulting from good collaboration are influenced by a full understanding of issues and diverse
viewpoints, they tend to be better aligned with project goals and user demands (Moe et al.,
2012).

Agile collaborative decision-making methods must, however, be carried out well to be as
successful as intended. Because of this, it is critical to define each actor’s precise duties and
responsibilities while making decisions (Rigby et al., 2016). Making decisions more clearly
and involving all relevant participants in the process could be achieved by using decision
frameworks (Leffingwell, 2010). To promote collaborative decision-making in agile contexts
with a diversity of inputs, organizations should employ both advanced technology tools and
skilled facilitation tactics (Kerth, 2013). Additionally, by using agile project management
platforms like JIRA, Confluence, or Trello, which promote transparency and easy access to
information, cross-team decisions may be made more quickly and effectively. Moreover,
collaborative decision-making requires the development of a supporting culture (Rigby et al.,
2016). This promotes effective cross-team decision-making as well as more devoted and
engaged teams. Another part of this culture is fostering a psychologically secure space where
team members may openly voice divergent viewpoints, question assumptions, and express
creative ideas (Edmondson, 1999). Overall effectiveness and adaptability are further enhanced
using continuous feedback mechanisms through frequent feedback sessions and retrospectives,
which help to improve the decision-making process and bring it closer to the team’s and the
organization’s strategic goals (Derby et al., 2006).

2.3.5. Decision-making Challenges and Improvements in Large-scale
Agile Organizations

While shared decision-making in agile organizations can be inclusive and beneficial, the
collaborative nature can slow down processes due to the need for consensus, which might not
always be timely (Highsmith, 2009). Furthermore, Moe et al. (2012) found several challenges
within strategic, tactical, and operational decision-making levels. The challenges were grouped
into three areas of decision-making: alignment of strategic product plans with iteration plans
(strategic decision-making), allocation of development resources (tactical decision-making),
and performing development and maintenance tasks in teams (operational decision-making)
(Moe et al., 2012). Each challenge category, or level, has a set of underlying challenges. For
aligning strategic and iteration plans, Moe et al. (2012) found these to be: lack of shared
understanding, not understanding the complexity, no arena for solving conflict, and not
involving the team. For allocating resources, the sub-challenges were deemed to be: important
decisions are not aligned, missing a clear prioritization, missing a definition of done,
conflicting priorities within the company, and low committing to the plan. Lastly, for the
challenge of performing tasks, the underlying challenges were: not confronting each other, lack
of team orientation, unrealistic plans, decision-hijacking, lack of knowledge, and technocracy.

Strategic Level of Decision-making

The coherence between long-term project goals and short-term iteration cycles is significantly
impacted by strategic misalignment in agile contexts (Moe et al., 2012). An overemphasis on
short-term operations might be a risk factor for losing sight of the more important long-term
goals that are essential to the overall direction of projects and organizations (Drury et al., 2012).
Thus, decision-makers must provide timely and consistent feedback to align strategic, tactical,
and operational choices (Moe et al., 2012). Furthermore, it has been demonstrated that keeping
lines of communication open promotes alignment (Kotter, 1995). Complementary, forming
teams with representatives from different levels of decision-making encourages greater
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participation and improves coherence and efficacy (Highsmith, 2009; Paasivaara and
Lassenius, 2014). Frequent planning sessions and tight contact with POs by both teams and
other POs, which emphasize the importance of input across levels, help to achieve this
alignment (Aurum and Wohlin, 2007). Although agile processes have a supporting framework,
there are various obstacles to aligning strategic product plans with iteration plans (Moe et al.,
2012). These issues arise from the fact that organizational strategy goals and Sprint operational
tasks frequently diverge. This highlights the difficulties in accomplishing the established
strategic objectives by introducing inefficiencies and slowing down the decision-making
processes (Reinertsen, 2009; Nerur et al., 2005). As additional hierarchical levels are
introduced for control in large and expanding agile setups, basic agile values like customer
cooperation, iterative development, and responsiveness to change may become diluted (Boehm
and Turner, 2004).

There is frequently a lack of mutual understanding across teams and levels on what has to be
delivered, which results in irrational iteration plans and frequent plan modifications (Ktata and
Lévesque, 2009). While sometimes forgotten, it is important to establish common mental
models through early workshops and ongoing discussions (Moe et al., 2012). However, POs
and development teams can underestimate how complicated the needs might be (Moe et al.,
2012). This could result in frequent and essential plan modifications in the middle of an
iteration, which would ideally call for a new iteration plan (Marks et al., 2001). Teams that
include individuals with varying degrees of decision-making are better able to use various
perspectives and engage more people, which improves the quality and execution of decision-
making (Highsmith, 2009; Paasivaara and Lassenius, 2014). Moreover, agile teams frequently
lack dedicated platforms for resolving disputes between the demands of short-term success and
long-term quality, which encourages the prioritizing of quick progress over long-term quality
(Moe et al., 2012). Misalignment at the strategic, tactical, and operational levels leads to subpar
software and productivity (Moe et al., 2010), neglected non-functional requirements, and
insufficient testing procedures (Ramesh et al., 2010; Zazworka et al., 2010). This misalignment
is frequently caused by the dynamic relationship between software processes and cost,
schedule, and quality (Krasner, 1998). Furthermore, it is not always the case for teams who will
be impacted by strategic decisions to be included in the decision-making process, which can
result in major implementation problems and disconnects (Moe et al., 2012). To properly utilize
agile approaches, it is necessary to overcome this cultural legacy from earlier, more
hierarchical, plan-driven development methods (Vinekar et al., 2006).

Implementing balanced scorecards might aid in improving the alignment between various
levels by coordinating strategic plans with operational performance and ensuring that daily
operations efficiently contribute to long-term objectives (Kaplan and Norton, 1996). Moreover,
regular feedback meetings and ongoing planning between the technical and business teams can
support the alignment of the iteration and strategic vision (Moe et al., 2012). Agile project
management technologies that improve openness and communication are used in support of
this strategy (Leffingwell, 2007; Ambler, 2002). Furthermore, structured feedback loops can
help in addressing misalignments and adapting plans based on real-time operational insights to
strategic management (Derby et al., 2006). It can also be helpful to integrate team awareness
of agile approaches with strategic goals by implementing regular training sessions. In that way,
teams can minimize miscommunications and align operations with strategic goals by creating
common mental models (Moe et al., 2012). Additionally, integrating cross-team setups with
members from different decision-making levels can facilitate comprehensive project
understanding, enhancing decision quality and alignment with organizational objectives
(Paasivaara and Lassenius, 2014).
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Tactical Level of Decision-making

Resource allocation in agile environments, especially in large-scale settings, involves complex
coordination. This can often lead to bottlenecks and inefficiencies (Moe et al., 2012). A
challenge when scaling agile is to manage and optimize the distribution of limited resources
across teams, both when it comes to employees and critical infrastructure (Larman and Vodde,
2010). Managing this is crucial to prevent delays and ensure efficient resource use (Reinertsen,
2009).

Project priorities become misaligned and Sprint Backlogs are overcrowded when decisions that
have a big influence on the project’s direction are put off (Moe et al., 2012; Takeuchi and
Nonaka, 1986). Planning sessions can become drawn out and unfocused in the absence of a
clear, well-prioritized Product Backlog from the PO, which lessens their strategic meaning and
complicates resource allocation (Moe et al., 2012). A lack of direction and coherence within
the team (Hackman, 1986) is another way that an unrealistic Sprint Backlog deters developers
from completely committing to the project plans (Moe et al., 2012), which provokes resource
allocation challenges (Salas et al., 2005). Furthermore, cross-team coordination becomes
crucial in large-scale agile organizations. The project deadlines and resource usage can be
greatly impacted by misalignments between many teams, which can cause cascading delays
and integration problems (Leffingwell, 2010). Agile teams’ autonomy and capacity for self-
management, however, may be negatively impacted by resource loss brought on by competing
business objectives at a higher organizational level (Hackman, 1986; Moe et al., 2012).

Frameworks that ensure fair and strategic distribution of resources while aligning them with
project demands can be used to facilitate better resource allocation (Schwaber, 2007).
Additionally, to manage the fluid nature of agile projects while reducing bottlenecks and
improving responsiveness, dynamic resource allocation models that adjust allocations based on
project demands and progress rather than fixed long-term planning could be implemented
(Reinertsen, 2009). Furthermore, to speed up the resource allocation process, local teams could
be empowered to make these decisions. By leveraging teams’ direct knowledge of project needs
and obstacles, resources could be allocated in alignment with immediate project requirements
(Hackman, 1986; Moe et al., 2012). To address issues of potential siloed team resources, cross-
functional resource pools could be established that promote a collaborative approach to
resource management, reducing competition for resources among teams (Larman and Vodde,
2010). Lastly, collaboration tools that provide enhanced visibility and planning accuracy can
help maintain clear communication channels, thus supporting effective resource allocation
(Ambler, 2002).

Operational Level of Decision-making

Working across agile teams, development and maintenance duties require constant problem-
solving and adaptability, which are frequently impeded by several obstacles (Moe et al., 2012).
Conflict avoidance is a common trait among teams, which can negatively impact the dynamics
of the cross-team decision-making processes (Moe et al, 2012; McAvoy and Butler, 2009).
Moreover, unrealistic planning might heighten teams’ lack of a strong collective direction (Moe
et al., 2012). Reduced focus and participation in meetings are two ways that this disorientation
might impact the team’s everyday operating efficiency (Moe et al., 2012). As a result, low team
orientation can result in decision-hijacking (Moe et al., 2012), wherein individual team
members undermine collaborative decision-making efforts by making unilateral conclusions
without seeking input from others (Aurum et al., 2006). Furthermore, decision-making
managers have the potential to further restrict the independence of self-organizing teams
(Schwaber and Beedle, 2001). This is because waiting for judgments from managers instead of
coming to their conclusions might result in delays and a lack of initiative on the part of team
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members (Drury et al., 2012). Moreover, the dominance of technical expertise may inhibit
group decision-making by giving individual technical ideas more weight than group input and
leading to conclusions that ignore relevant opposing views (McAvoy and Butler, 2009).
Specialization and division of labor can also result in knowledge silos within teams, which
hinders effective involvement in cross-team decision-making processes because of a lack of
awareness of the larger project context (Moe et al., 2012). Significant information gaps can
result from inadequate documentation and communication tactics, which are especially
troublesome in complicated projects when jobs need in-depth knowledge and accurate
execution (Lindstrom and Jeffries, 2004). According to Moe et al. (2008), there is a direct
positive correlation between the number of teams and the probability of communication errors
and misunderstandings.

It is crucial to put into practice customized documentation strategies that meet agile
requirements, to help with preserving the required paperwork and enhance team
communication (Ambler, 2002). Continuous communication can also be facilitated by the
efficient use of synchronization meetings, retrospectives, and daily standups. To preserve task
alignment and operational efficiency, these guidelines make sure that everyone on the team is
informed (Schwaber, 2004). However, particularly in large-scale agile contexts, managing a
multi-layered Product Backlog across multiple teams presents considerable issues.
Decentralizing decision-making and empowering local leaders and teams to take ownership can
help manage backlogs more efficiently and maintain agility at scale (Takeuchi and Nonaka,
1986; Schwaber, 2007). To ensure uniformity and predictability across the entire organization,
consistent agile practices, such as the length of Sprint’s and the Definition of Done, should be
developed and enforced as much as possible (Kersten, 2018). As projects often suffer from not
having a clear Definition of Done, this results in carry-over tasks that falsely inflate progress
reports and complicate new Sprints (Moe et al., 2012).

2.3.6. Practical Approaches to Improving Decision-making in Large-
scale Agile Organizations

While academic literature helps in understanding decision-making and its underlying factors,
literature stemming from practitioners can assist greatly in implementing beneficial decision-
making routines. For example, Blenko et al. (2010) propose six steps for decision-driven
reorganizations, aimed at improving organizational decision-making processes. First and
foremost, the organization’s key decisions need to be identified, and second, it should be
determined where those decisions should happen in the organization. Third, the organizational
macrostructure should be organized around sources of value-creating activities. Fourth, it
should be understood what level of authority decision-makers need. The penultimate step
should be to align other elements of the organizational system with those related to decision-
making. These elements could for example be related to incentives, information flow, and
processes in general. As a last step for the reorganization, managers should get help and training
in developing the necessary skills and behaviors for making and executing decisions in quick
and effective ways.

Furthermore, several global consulting firms have proposed practices for effective
organizational decision-making. For instance, there are a few foundational best practices that
are adopted to support good decision-making across the three previously mentioned decision
levels (Aminov et al., 2019). First, decisions should be made at the right level, which often
means delegating decisions down to lower organizational levels. This practice coming from
decentralized decision-making structures is often related to findings suggesting that high-
quality and quick decisions are more common in organizations with fewer reporting layers.
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Second, for tactical decisions, there should be a focus on optimizing processes and running
meetings as effectively as possible. This could also relate to only having necessary meetings
and eliminating lengthy reports, with unnecessary meetings instead being transformed into
emails (De Smet et al., 2023). The key success factor is to emphasize effective coordination
across teams, and to create effective processes for how decisions are made, who is involved
when, and how dialogues and discussions occur. This could be done by using RAPID
(Recommend, Agree, Perform, Input, Decide), which is a decision-making tool that clarifies
decision accountability with multiple stakeholders by defining the what, who, how, and when
of decision-making (Bain and Company, 2023), or with RASCI, which is a project management
tool that can streamline decision-making processes by helping with breaking down tasks and
assigning roles and responsibilities directly to team members through five areas of
responsibility: Responsible, Accountable, Support, Consulted, and Informed (Interfacing,
2024). Interestingly, it has been shown that only defining roles, accountabilities, or decision
rights is not sufficient for optimal decision-making. Third, aiming at improving operational
decisions, successful organizations enable teams through coaching and empowerment to make
decisions (Aminov et al., 2019). A key ingredient to this is believed to be a strong sense of
ownership and accountability for the involved decision-makers. For instance, replacing passive
phrases with active phrases such as ‘I intend to...", ‘I plan on...’, and ‘Twill..." implies initiative
and ownership, which changes conversation dynamics (Minnaar, 2019).

Furthermore, decisions should be segmented (Aminov et al., 2019). As each decision is built
on fundamentally different types and factors, decision-makers need to approach each decision
differently. Looking at the provided examples above, it is important for operational decisions
to be built on effective empowerment, while these types of decisions are simultaneously slowed
down by defined processes. For tactical decisions, on the other hand, well-defined processes
and decision meetings are key for effective decision-making. Additionally, segmenting
decisions can help to understand the balance between quality and speed needed for each
decision (Aminov et al., 2019). For instance, operational decisions often emphasize speed by
enabling decision-making at the right organizational level, while quality is more important for
strategic and tactical decision-making. It is also believed that smaller teams in an agile
organizational structure that have the empowerment to make quick and iterative decisions can
be used to achieve both quality and speed (Aminov et al., 2019). However, there can be several
factors that lower the quality and speed of decision-making processes, and identifying them
through employee surveys or diagnostics is critical to addressing them effectively (Aminov et
al., 2019).

Decision-making in agile organizations is most often collaborative and consensus-driven
(Martins, 2022). To reach a consensus and make unanimous decisions, the decider protocol can
be used (Martins, 2022). This method incorporates a proposer who proposes a short, clear, and
actionable proposal to the forum or teams, which goes into an iterative voting process until
consensus is reached. While it can be time-consuming, the method is useful for reaching
consensus and having entire teams agree in a structured way. The voting is done on a count of
three, after which each member holds up a thumbs-up (which means they are fully behind the
proposal), a thumbs-down (cannot support the proposal), or a flat hand (support the proposal
with reservations). The voting members not holding a thumb-up get an opportunity to share
doubts, which are then addressed, and modify the original proposal before repeating the voting
process until full consensus.

Another popular decision-making model in agile that can be used for reaching a consensus is
called fist of five (Martins, 2022). To assess the extent to which a team has reached a consensus
on any given topic, this approach utilizes hand gestures (Rogers, 2019). Similarly to the decider
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protocol, the fist of five approach utilizes a facilitator who asks the entire deciding group to
show their level of support for a decision by showing a fist or several fingers corresponding to
their level of support. For full support, all five fingers should be showcased. This process is
iterated with improved propositions until they all achieve consensus, which is assumed to be
when everyone holds up at least three fingers each, or when they determine the need for moving
to another topic. Next, the idea of the advice process is the most radical approach to distributed
decision-making and an alternative to consensus-driven decision-making (Minnaar, 2019). By
using this process, not everyone has to agree on a decision, therefore moving away from the
need to reach a consensus. As a result, while the decision-makers need to have enough advice
to make informed decisions (Minnaar, 2019), the decision-making process has the potential to
become quicker and more efficient.

Lastly, similarly to academic literature, practitioner literature emphasizes the use of heuristics
for guiding decision-making (Rogers, 2019; Hone, 2016). By explicitly defining heuristics,
decision-making in agile teams can be accelerated as teams can make decisions rapidly while
ensuring alignment between outcomes and objectives, and leaving room for individual
judgment and creativity (Hone, 2016). For example, a common heuristic that builds on agile
principles is connected to face-to-face conversations (Hone, 2016). This implies that whenever
there is a question, it should be asked face-to-face, or when not possible, via video conference
tools or phone.

Furthermore, looking at documentation in agile organizations, there are some useful approaches
(Lucidspark, 2024). First and foremost, documentation should be done continuously during
work sessions. For instance, coupling and producing documentation immediately after a bug
fix, instead of after a larger project’s end, can release some stress from the otherwise intensive
documentation process (Rosenbaum and Campbell, 2021). Moreover, automating
documentation whenever possible as well as creating collaborative documentation practices
that ensure awareness and accountability can be beneficial (Lucidspark, 2024). However, it is
important to note that documentation should not replace conversations and other real-time
communication.
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In this chapter, the study’s methodology is presented. First, the research strategy and design are
explained in Section 3.1. Second, in Section 3.2, the case company used in this study, Zenseact,
is outlined. Third, the data collection methods, including a survey, interviews, a literature
review, and contextual data, are presented in Section 3.3. Fourth, in Section 3.4, the conducted
data analysis methods are explained, including statistical analysis and thematic analysis. Fifth,
the quality criteria for the study are outlined in Section 3.5. Finally, Section 3.6 includes
information about societal, ethical, and ecological aspects considered in this study.

3.1. Research Strategy and Design

To achieve an extensive understanding of the cross-team decision-making challenges that are
faced in large-scale agile organizations, and to improve decision-making processes, a single
organization case study has been carried out (Bell et al., 2019). This research design allowed
for an in-depth exploration of decision-making within a specific context, providing rich and
detailed insights that might not be achievable through broader studies. By focusing on one
organization, the researchers could dive more deeply into various aspects of decision-making
processes and establish a closer relationship with the organization and the research participants,
gaining access to more in-depth information and building trust, valuable aspects when studying
complex organizational dynamics (Yin, 2009). The studied company is presented in Section
3.2, Empirical Context.

The study combined quantitative and qualitative research methods in a mixed-method strategy
(Bell et al., 2019). Furthermore, as the research process has incorporated several different data
collection methods, the understanding and validity have been increased through methodological
triangulation as the strengths of one method can offset the limitations of another (Turner et al.,
2017). Additionally, due to the comparisons, relations, and integrations looked for between
both quantitative and qualitative data collected, a convergent parallel mixed method design has
been employed (Bell et al., 2019). The following order has been used for the research process
during the study:

First, literature from the field of research was reviewed and used to collect theoretical data and
insights. The primary objective of the literature review was to instill a fundamental
understanding of the subject and context, which was used as preparation for the upcoming
empirical study (Bell et al., 2019). The literature review was also performed in parallel during
the entire research process and used as a tool to learn about and compare theoretical and
methodological approaches to the research area. For example, the literature reviewed helped
categorize decision-making challenges into three levels in RQ1 (strategic, tactical, and
operational) and was used to assist in formulating improvements for RQ2.

Second, as a first step in the empirical study, a self-completion online survey was sent out and
used to collect both quantitative and qualitative data, answering both research questions.
However, this survey focused mainly on decision-making challenges (RQ1).

Third, qualitative interviews were conducted in two rounds to answer both research questions.
The first round included shorter, more informal conversations with individuals who represented
diverse teams, functions, and roles within the organization. These interviews were used to gain
a comprehensive understanding of the decision-making processes within an agile organization.
The second round of interviews was designed as longer, more formal multi-person interviews,
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with team members as one group, and the EM and PO of a team as the other group interviewed.
This round of interviews was used to compare, contextualize, and dig deeper into the survey
results. A semi-structured interview approach has been implemented since qualitative interview
procedures tend to be flexible while providing rich and detailed answers (Bell et al., 2019).

Lastly, contextual data has been collected through various observations to contextualize
previously collected data, to further increase the researcher’s knowledge about the organization.
A visualization of the research design can be seen in Figure 3.1 and a detailed explanation of
the methods used for data collection can be found in Section 3.3, Data Collection.

Case Study

Semi-structured interviews

Extensive

Surve Qualitative understanding
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review Quantitative (and (Observations) faced by
Qualitative) First Second large-_s:cale
RQ1 d RQ2 interview interview agile
RQ1 and Q (an Q ) round round

organizations
and how to
improve
decision-
making
processes

RQ2

(short, (long, multi-
individual) person)

Parallel literature review RQ1 and RQ2

Figure 3.1: lllustration of the employed research design.

3.2. Empirical Context

Zenseact is a large-scale software development firm operating in the automotive industry,
designing and developing Al-powered software for autonomous driving (AD) and advanced
driver assistance systems (ADAS). With the vision of “Towards zero. Faster.”, Zenseact holds
the belief that automation will play a crucial role in accelerating the journey toward eliminating
fatalities, injuries, and accidents on the roads.

Zenseact has its roots in the development department of VVolvo Cars, its current parent company.
Initially started in the 1990s as an initiative to enhance car safety, this department was spun off
from Volvo Cars in April 2017 and merged with car safety supplier Autoliv to form a joint
venture known as Zenuity. In July 2020, Zenuity was split between the owners where one half
was absorbed into Veoneer, and the other became Zenseact, a wholly owned subsidiary of
Volvo Cars (Zenseact, 2024). After several years of focusing on the development of its AD
software, Zenseact only recently has been close to product deliveries. During the time that the
research was performed, the company had started to ship product releases to Volvo Cars for
integration in vehicles.

Zenseact employs over 600 people spread across its offices in Sweden and China, with the
majority being located at the Swedish office situated in Gothenburg. Due to the advanced
technology developed at the company, a majority of employees are highly educated and even
experts in their fields, for instance in deep learning, sensor fusion, and computer vision. The
company describes itself as people-driven, nurturing a culture that promotes trust, autonomy,
and value-based leadership in line with the Agile Manifesto (Zenseact, 2024). From day one,
Zenseact was conceived as an agile organization across all dimensions of work, taking
inspiration from the Scaled Agile Framework (SAFe) to inform its organization design. The
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company is structured into the following functions: People and Communication, Product,
Engineering, Finance and Digital, Strategy, and China Operations. The largest function is the
Engineering function, in which self-managing and autonomous delivery teams are tied together
into teams of teams, or Agile Release Trains (ARTS). There are five ARTS, collaborating to
achieve a common objective. In Figure 3.2 an illustration of Zenseact’s organization can be
seen. The combination of self-managing teams and driving ARTSs toward organizational goals
therefore puts some pressure on the decision-making processes within the company,
particularly related to cross-team decision-making.

China
Operations

People &
Communication

I I N I

Figure 3.2: Organizational layout of Zenseact.

Finance &

Digital Strategy

Engineering

Each ART has an ART Leadership team, which includes an ART Engineering Manager (ART
EM), an ART Product Manager (ART PM), a Release Train Engineer (RTE), and a System
Architect. The ART EM is responsible for competence and long-term ways of working, while
the ART PM is responsible for the development and follow-up of the vision, roadmap, and
objectives, as well as product performance and quality over time. The RTE is responsible for
the flow of value through the ART, while the System Architect is responsible for aligning the
technical solution within an ART and collaborating to build consistency in architecture and
design. The teams within the ART are referred to as Delivery Teams. They are similar to Scrum
Teams but also include an Engineering Manager (EM). The Delivery Team thus consists of a
Product Owner (PO) who is responsible for maximizing delivered value, an Engineering
Manager (EM) with responsibilities for building teams and their environment, a Scrum Master
(ScM) who helps everyone understand Scrum theory and practice, and a Development Team
consisting of developers working directly on product development.

The combination of this organizational structure, coupled with the defining attributes of
Zenseact, established it as a highly suitable company for researching cross-team decision-
making in large-scale agile organizations. As suggested in the literature, large-scale agile
organization often comes with increased decision-making challenges, especially while
growing, particularly regarding cross-team alignment. Given the size of Zenseact, it became
interesting to dive deeper into the agile teams and roles of the company, specifically focusing
on the challenges and improvements related to cross-team alignment in decision-making
processes.
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3.3. Data Collection

To understand the challenges and find potential improvements for cross-team decision-making
in large-scale agile organizations, the following data collection methods have been used in the
research: survey, interviews, literature review, and contextual data collection. Therefore, each
section further describes the methods in more detail.

3.3.1. Survey

Owing to its scalability and participatory convenience (Bell et al., 2019), a self-completion
survey was conducted. While addressing both RQ1 and RQ2, the survey was deemed as a
suitable data collection method to primarily target RQ1, since it provided a comprehensive
representation of major challenges that are faced in cross-team decision-making.

Sampling

Since the focus of the study was to understand the cross-team decision-making process, the
appropriate population for the survey was deemed to be the Engineering function of Zenseact,
which consisted of 424 employees at the time the survey was sent out. The purpose of the
survey, which was generally to gather information and opinions from different ARTs and roles,
was explained at the beginning. Furthermore, the context was also explained throughout the
survey to ensure that participants understood the purpose and to connect them to the correct
context while answering the questions.

Distribution

The survey was distributed through the software Microsoft Forms. To try and ensure a
reasonable and sufficient response rate, the researchers promoted the survey to employees in
the Engineering department with the use of email and Slack. Additionally, the industrial
supervisor at Zenseact assisted with promotion and encouragement towards employees. The
survey was open for two weeks and managed to collect a total of 88 answers, giving it a
response rate of 21%, and being deemed sufficient to conclude the collected data. This is
supported by studies showing that surveys with sample sizes smaller than 500 need at least 20%
response rates to provide confident estimates (Wu et al., 2022). No role or ART was
significantly under- or overrepresented, with response rates of 14-27%, as seen in Table 3.1
and Table 3.2 below. However, EMs were somewhat underrepresented. The number of answers
to the survey was slightly lower than anticipated by the researchers, and non-responses were
probably due to a combination of a rather intensive period for the employees, unfamiliar
software, as well as a company-wide survey being sent out closely in parallel. However, as
explained above, the responses gathered were still sufficient to produce accurate estimates.

Table 3.1: Overview of survey recipients and response rates, by role.

Role ' Sent to | Response rate # of answers |
Developer & ScM 339 21% 70

PO 36 22% 8

EM 21 14% 3

ART Leadership 17 24% 4

Other 11 27% 3

Total 424 21% 88
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Table 3.2: Overview of survey recipients and response rates, by ART.

ART ' Sent to | Response rate # of answers |
ART1 91 18% 16
ART?2 69 19% 13
ART3 103 23% 23
ART4 89 20% 17
ART5 72 27% 19
Total 424 21% 88

Survey Design and Process

The purpose of the survey at the time was mainly to collect opinions and thoughts on challenges
in decision-making that impacted cross-team alignment, that is RQ1, which was used as
groundwork in the later stages of the study. To reflect this purpose, the survey was threefold.
The first part contained questions about the participants’ background and demographics (Q1-
Q4), while also investigating the respondent’s role and influence in decision-making, mostly
through quantitative questions about decision-making involvement, frequency, and decision
forums (Q5-Q13). The second part of the survey aimed to identify challenges in decision-
making with both quantitative and qualitative questions (Q14-17), while the last part of the
survey examined general characteristics of the decision-making process, also with both
quantitative and qualitative questions, including the respondent’s satisfaction and perceived
effectiveness of the process (Q18-21). Additionally, to address RQ2, a qualitative question
about potential improvement ideas and solutions was asked at the end of the survey (Q22). A
complete version of the survey questions (including numbers) can be found in Appendix A.

The few qualitative open-ended questions, encouraging elaboration and more detailed
responses, were not compulsory. Therefore, only 12-17 respondents answered these questions,
which corresponded to 14-19% of all respondents. One such exploratory question asked the
respondents to describe any challenges they face related to decisions that impact cross-team
alignment (Q17). Another question, yielding similar answers, asked respondents if they had
any additional comments or insights (Q21). The last open-ended question asked respondents
for potential improvements to challenges in the cross-team decision-making processes (Q22).

The survey was built on an early understanding of the research context and literature. For
instance, questions about decision frequency and challenges (Q7-Q9 and Q14-Q16) were based
on a framework by Moe et al. (2012), illustrated in Table 3.3, and previously presented in
Section 2.3.5. These challenges were then applied to a cross-team context in the survey,
building on future work proposed by Moe et al. (2012). Other questions were developed under
the impression of decision-making literature and refined in discussion with the industrial and
academic supervisors, ensuring the relevance of questions within the context of cross-team
decision-making at Zenseact. Moreover, a pilot survey was conducted with a development team
at Zenseact, which was part of the target population. This was done to ensure clarity and remove
uncertainty for the participants. In addition, the pilot had the purpose of testing and assessing
the use of Microsoft Forms, ensuring that both design and analysis were feasible.
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Table 3.3: Framework for categorizing decision-making challenges (Moe et al., 2012).

Aligning strategic and

iteration plans

Allocating resources

Performing development
tasks

Lack of shared understanding

Not understanding the
complexity

No arena for solving conflict

Not involving the team

Important decisions are not
aligned

Missing a clear prioritization
Missing a definition of done

Conflicting priorities within

Not confronting each other
Lack team orientation
Unrealistic plans

Decision-hijacking

Lack of knowledge
the company

Low committing to the plan Technocracy

3.3.2. Interviews

Cross-team decision-making challenges and possible improvement ideas depend on local
contexts, in this case, Zenseact as a large-scale agile organization. Furthermore, there are
subjective interpretations of the people who work within this context. As argued by Bell et al.
(2019), qualitative interviewing is used when there is a greater interest in the point of view of
the interviewees, and the semi-structured variant provides a flexible interview process for
gaining answers describing these subjective interpretations. Therefore, semi-structured
interviews were used in this study to collect qualitative data regarding opinions, interpretations,
and perspectives from employees at Zenseact. The interview data was used to both understand
the context, expand and delve deeper into the survey and theoretical data, and to find potential
improvement areas. The interviews were conducted in two different rounds, with the first round
having the purpose of building an understanding of the context and issues early on with shorter,
informal individual conversations, while the second round, conducted with longer, multi-
person interviews, was used to triangulate and contrast the survey data while understanding
challenges and improvements on a deeper level. The interviews were mainly conducted on-site
but with the flexibility of using Microsoft Teams for facilitating online participation, recording,
and transcription of the interviews.

Sampling Strategy and Interview Process

For the set of interviews in the first round, the aim was to get a holistic and broad understanding
of how the cross-team decision-making processes are built up and implemented, together with
potential challenge areas that could be analyzed further. Therefore, individuals with various
roles and from different ARTs were interviewed, as well as consultants at Zenseact with
specific and relevant knowledge. The sampling was performed with the help of the industrial
supervisor who recommended people to contact, as well as contacting people who had
expressed an interest in the survey to contribute to the study. At this phase, it was mainly
employees with management responsibilities, such as EMs, POs, and RTEs, that were
interviewed, as it was believed that these kinds of roles had a greater experience of the
researched area. In total, ten interviews were conducted at this stage: two interviews with
developers, two interviews with POs, three interviews with EMs, one interview with an ART
EM, one interview with an RTE, and finally one interview with a consultant. The first round of
interviews was simpler, ranging from 15 to 30 minutes in length. The length of these interviews
was chosen to find a balance between being short enough for participation and collecting
sufficient data.
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For the second round, the researchers had a desire to interview teams from several ARTS to be
able to get a more comprehensive understanding. However, only two distinct teams from the
same ART could be interviewed and included in the research due to time constraints. The teams
were selected in cooperation with the industrial supervisor, with a focus on the POs and EMs
leading the teams. However, while being in the same ART, each respective team had unique
forms and levels of cross-team decision-making within the organization. In each team, there
were two interviews: one with the development team, and the other with the PO and EM of the
team. The idea behind this split of the team was to be able to find potential differences in the
opinions between the roles while creating a more open and transparent discussion. In total, there
were therefore four interviews conducted at this stage, with each interview having a length of
approximately one hour. These interviews were recorded and transcribed. An overview of the
conducted interviews in each round can be found in Table 3.4.

Table 3.4: Overview of conducted interviews.

Rouna Role AR e Date

First round | Developer 1 ART5 15 min 2024-02-28
PO 1 ART2 15 min 2024-02-28
Developer 2 ART1 15 min 2024-02-29
Consultant 1 20 min 2024-02-29
ART Leadership 1 ART2 15 min 2024-03-04
ART Leadership 2 ART5 15 min 2024-03-05
PO 2 ART1 15 min 2024-03-08
EM1 ART1 15 min 2024-03-08
EM 2 ART1 15 min 2024-03-08
EM3 ART3 15 min 2024-03-12

Second Developer 3-7 + ScM 1 ART1 60 min 2024-03-18

round Developer 8-12 + ScM 2 ART1 60 min 2024-03-18
PO2+EM1 ART1 60 min 2024-03-25
PO3+EM?2 ART1 60 min 2024-03-26

Semi-structured Interviews

To give participants greater freedom to share opinions and experiences, semi-structured
interviews were chosen as the interview structure (Longhurst, 2003). Furthermore, semi-
structured interviews were considered appropriate to minimize the extent of changes in the
interview guide due to which of the two researchers had the main responsibility for conducting
the interview (Bell et al., 2019). Additionally, the use of semi-structured interviews allowed for
follow-up questions to better understand participants’ answers.

The researchers strived to create and maintain a relaxed interview atmosphere, to be able to
gain comprehensive and trustful insights. At the beginning of the interviews, the researchers
emphasized that the interview would be treated with confidentiality. Furthermore, the
researchers introduced themselves while explaining both the study and interview purposes. To
ensure interview quality and accurate data collection, both researchers were present at all
interviews. The researchers had different responsibilities, with one having the leading role of
interviewing while the other had the responsibility of taking notes and contributing to follow-
up questions. By utilizing this approach, pressure was relieved, and confidence was increased
as the researchers could support each other if required.

Interview Guide

While the interviews in the first round were informal, they all followed the same logic of
guestioning to increase understanding of both the company context and relevant challenges and
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improvements to decision-making processes. Before initiating the interviews, the research aim
was explained and anonymity was guaranteed. Thereafter, introductory questions about the
participants were asked first, followed by questions asking for the context in which the
participants both worked and had decision-making experience. Next, the discussions were led
by questions regarding the major challenges that each interviewee faced with cross-team
decision-making, before finishing with some brainstorming questions about potential
improvements to be found for cross-team decision-making processes.

The interview questions used in the second-round interviews were formulated with the specific
focus of understanding, comparing, and exploring the survey results while starting to define
improvement areas. The complete interview guide for the second round can be found in
Appendix B. The interview guide started with introductory questions about the participants’
backgrounds. This was both to create a relaxing and personal interview environment and to
understand each participant’s amount of experience in the field. Furthermore, the introduction
contributed to the understanding of the characteristics of each participant’s work tasks, being
useful when comparing and discussing the results from the study.

After the introductory questions, the participants were asked about the current cross-team
decision-making processes. In particular, they were asked to provide and expand on previous
experiences of making decisions that required cross-team alignment, and if it was perceived to
be effective. For developers, it was also specifically asked if they felt that they were involved
enough in these types of decisions. It was also asked about their perceptions of communication
and responsibilities in the decision-making processes. The next part of the interviews
surrounded challenges and solutions, specifically focusing on the most frequently encountered
challenges identified in the survey, where the participants were asked to give their opinions and
thoughts on each challenge. Lastly, if time allowed, potential improvements were discussed.
To avoid the risk of asking leading questions, the questions were designed to have the
respondent tell a story. The questions were covered from top to bottom, and in some interviews,
it was decided not to ask all the questions in the guide. This was due to the respondent already
answering the question previously in another answer or changing the course of the interview.
Due to the semi-structured characteristics of the interviews, other follow-up questions were at
times asked that were considered relevant. All interviews ended with a question regarding if
the respondent had something to add that was not covered, giving opportunities for additional
perspectives. These types of concluding questions are also in line with recommendations for
how to finish an interview (Bell et al., 2019).

Recording and Transcription

In qualitative research, it is important to have a detailed recording of interviews, enabling a
thorough data analysis (Bell et al., 2019). In this study, the shorter informal conversations
during the first round were noted and partly quoted, while the longer, multi-person interviews
during the second round were recorded and transcribed. Before the interview, the researchers
asked for permission to record the interview. Permission was granted for all of the conducted
interviews. The recordings were made with the aid of the recording function in Microsoft
Teams. The transcription was performed by the researchers, using the automatic transcription
function in Microsoft Word. The transcriptions were manually looked through and corrected
afterward by the researchers. However, this step was less time-consuming with the help of the
automatic transcription feature instead of being made entirely manually. The recordings were
listened to during the manual transcription corrections, providing another interpretation and
possibilities for more detailed analysis (Bell et al., 2019).
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3.3.3. Literature Review

To determine previously applied concepts and theories related to the studied topic, a literature
review was conducted (Bell et al., 2019). Due to the suitability for interpretative research and
the possibility of assessing broad and abstract questions, a narrative approach was used
(Baumeister and Leary, 1997). As the narrative approach is built on flexible and inductive
characteristics, the literature was first used as an initial review to gather enough information
and understanding of the researched subject, helping with concretizing the research questions.
Furthermore, the literature review was used to assist in answering both RQ1 and RQ2. For RQ1,
the literature review gave a comprehensive understanding of the challenges in decision-making
processes in large-scale agile organizations and was therefore used as guidance for further data
collection methods. Moreover, to gain complementary benefits, the literature review ran in
parallel with other means of data collection during the study, to provide further information,
contrast, and understanding of collected data. Regarding RQ2, the reviewed literature supported
in finding and assessed different improvement ideas that could complement the improvements
that emerged from the empirical findings.

The reviewed literature specifically focused on keywords that aligned and expanded on the
purpose of the thesis, namely “Agile”, “Large-scale agile organizations”, “Decentralized
decision-making”, “Collaborative decision-making”, “Cross-team decision-making”,
“Autonomy”, “Communication”, and “Decision alignment”. The conducted literature review
relied on the accessibility of academic journals, retrieved through databases such as Chalmers
Library, Google Scholar, and Scopus. Furthermore, through Chalmers Open Digital
Repository, previous master’s theses corresponding to the subject were retrieved to gain
insights into previous work as well as to find additional literature that was deemed relevant and
interesting. The literature review also covered practitioners’ literature relevant to answering
RQ?2. Such articles were identified by using search engines and search phrases similar to RQ2,
such as “How to improve decision-making in agile organizations?”.

3.3.4. Contextual Data

Interviews and surveys can sometimes run the risk of generating incorrect information that does
not correspond entirely to reality (Bell et al., 2019). This could be due to several factors, such
as respondents being put in an unknown position or answering questions that they believe the
researchers want to hear instead of what they believe. Therefore, to get a clearer understanding
of Zenseact and the context of decision-making, sporadic and continuous contextual data
collection was performed during the study with the help of observations. This contextual data
served as a complement to the other data collection methods. Among other things, these data
points have been collected at various decision-making forums and meetings, company events,
and in various communication channels in Slack and Confluence. Some examples include
Product Info Meetings, Sprint Planning, Backlog Refinement, ART Refinement, and Product
Refinement and Design Review. For instance, when attending the different decision-making
forums, the meetings have been noted. Thereafter, the significance and impression of the
meeting structure and content have been discussed and contrasted with the data collected from
the other data collection methods.

3.4. Data Analysis

The collected data was continuously analyzed by using two methods. For the quantitative data,
collected from the survey, a statistical analysis was performed. For the qualitative data,
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primarily collected from the interviews and the literature review, but also from the open-ended
survey questions, a thematic analysis was applied.

3.4.1. Statistical Analysis

The survey data, which was mostly quantitative, was statistically analyzed using Microsoft
Excel and Jamovi to detect patterns, relationships, and trends within the responses. Before
starting the analysis, the data was prepared through data cleaning to remove or modify
incomplete, duplicated, or improperly formatted data. Excel was used initially to get a better
overview of the answers and to perform a more basic analysis of frequencies, means, and
medians. At this time, the answers were also coded to transform the data from words to
corresponding numbers, allowing the answers to be analyzed quantitatively. As an example,
the question about how frequently decision-making challenges were encountered had five
answer alternatives that were assigned the following numbers: never (1), almost never (2),
sometimes (3), most of the time (4), and every time (5).

The data was then exported to Jamovi to allow for deeper statistical analysis. However, Jamovi
was also used considerably for generating descriptive statistics, including means and standard
deviations, and different visualizations, such as histograms, density plots, and box plots, to
allow for the identification of interesting patterns. Both univariate, such as frequency tables, as
well as multivariate analysis, where several variables are analyzed together (L6pez et al., 2015),
were performed to maximize insights from the survey data. As an example, the data from
different questions were often split by role, or sometimes ART, to get a better understanding of
variations within the organization. For this analysis, contingency tables and chi-squared tests
were performed to examine whether there was a statistically significant difference between the
expected and observed frequencies of the roles and ARTs. Jamovi was also used for regression
analysis to find correlations in the data and for exploratory factor analysis (EFA) to reveal any
hidden latent factors that can be inferred from the observed data.

This quantitative analysis was done immediately after the survey was closed, allowing the
researchers to guide the rest of the data collection, mainly interviews, based on conclusions
from the survey. It also gave the researchers an overview of the organization’s view and enabled
certain thoughts and ideas to be explored further. The qualitative survey data was instead
analyzed thematically, described further in the following section.

3.4.2. Thematic Analysis

A consequence of research is usually difficulties in systematically and analytically finding
patterns due to the large amounts of data generated (Bell et al., 2019). Thus, to find repeating
categories and patterns in data of a qualitative nature, a thematic analysis was applied. Both the
literature and the empirical data were analyzed thematically, however, the analysis followed
slightly different processes and are thus described separately below.

Thematic Analysis of Literature

The literature review was analyzed thematically using NVivo, both for RQ1 and RQ2. This was
done by first importing the literature into NVivo before identifying key themes and concepts
within the literature to create corresponding nodes. Thereafter, relevant sections of the literature
were coded to these nodes. The codes were organized in a hierarchy, making it easier to manage
the data. For example, one node was named organizational decision-making, including sub-
nodes such as historical view, challenges, and improvements. The codes in NVivo were then
used when writing the theoretical background, which is described with the empirical findings
in Chapter 5., Discussion. For RQ2, practitioners’ literature was also analyzed similarly.
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However, points from that literature got their own nodes in NVivo to allow for better separation
of the sources.

Thematic Analysis of Empirical Data

The thematic analysis of the empirical data covers both the three qualitative survey questions,
the interviews, and in a few instances the contextual data, providing the researchers with a rich
dataset for answering both research questions. The qualitative survey answers, together with
the transcripts and notes from the interviews, were reviewed, and if they seemed to be of
potential significance to answer the research questions or give context to them, they were
brought into Microsoft OneNote to be labeled through color-coding and then grouped based on
common themes. As recommended by Bernard et al. (2016), repetitions, analogies, similarities,
and differences were emphasized when searching for themes. Repetitions were in this case
referred to as recurrence within data sources (Bell et al., 2019). This served as a first step to
structure and sort the data before a more thorough analysis and coding were performed. It
helped the researchers reflect on various ways of categorizing the data and sparked a thought
process of how to best relate it to existing concepts.

Following this, all the data that was relevant to the research questions, in other words, data that
included information that explained a challenge or an improvement idea, or something that
could be connected to a challenge or improvement idea, was moved into Microsoft Excel where
each row represented a data point, mostly in the form of a few words or a sentence. To not lose
the context of each data point, columns were added for the data collection method and role.
Thereafter each data point was coded.

Phase 1 Phase 2 Phase 3 Phase 4

Breaking down data Grouping similar Refining and
points into distinct categories iteratively integrating categories
components to create
subcategories

Comparing
categories carefully
to reduce them into

the final categories

~ 40-50 categories ~16-20 categories 8 categories

3 categories

Figure 3.3: Coding phases performed in the thematic analysis.

The coding was done in four phases, visualized in Figure 3.3. Appendix C provides coding
examples, showing how the four phases of coding were performed for some data points. In the
first phase, data was broken down into distinct components in the form of full sentences based
on whether they were deemed to provide any value for answering the research questions. They
were then carefully assessed and contrasted to find similarities and differences. Components
that had conceptual similarities were grouped into categories. This first phase was very
comprehensive and resulted in around fifty categories which were slightly reduced to a bit more
than forty by integrating similar categories. The second phase was carried out by making
connections between categories and was accomplished iteratively, grouping the around forty
categories into a more manageable set of categories, reducing the number of categories to a bit
over twenty. These were later refined into sixteen, to provide better clarity and minimize
overlap. This meant that each category now had a set of subcategories. In the third phase, the
codes were once again refined by integrating the previously identified categories into eight
ones. Lastly, in the fourth phase, the eight categories were compared carefully one last time
and reduced into three categories, with the goal of making them as mutually exclusive and
collectively exhaustive as possible. For example, two categories previously called
Communication and information management and Suboptimal and varying decision
documentation were merged to create the category Challenges with information flow. After
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several iterations, the researchers settled on a categorization that they believed mirrored the
distinct challenges in the best possible way.

Throughout the coding process for RQ1, as the researchers reflected on the emerging codes and
categories against their understanding of the literature, each data point was also connected to
the three decision-making levels by Moe et al. (2012); strategic, tactical, and operational. This
meant that each data point now had two dimensions, both a challenge category and a decision-
making level. These two dimensions are visualized in Table 3.5, including how many of the
data points were included in each cell. The decision-making levels were applied to
systematically connect one of the most widely used categorizations of decisions with the
specific focus of this study, cross-team decision-making in large-scale agile organizations.

The above explanation of the coding procedure only applies to RQ1. RQ2 was instead coded
as explained in the first phase, and then connected to a challenge category. The data points
relating to RQ2 then followed its related challenge(s) throughout the rest of the coding process,
as those were refined and condensed into fewer categories.

Table 3.5: Decision-making categories and levels used in the thematic analysis.

Categories / Levels Strategic Tactical Operational
Challenges with information flow 8 6 10
Challenges in collaboration and 6 10 2
understanding

Complexities and coordination in 6 3 3
decision-making processes

3.5. Research Quality

It is important to follow specific quality criteria when designing a research project (Bell et al.,
2019). The importance of validating the research and focusing on what to validate is also
emphasized. Therefore, measures were taken to ensure research quality for this study. The set
of quality criteria known as trustworthiness was used to ensure a comprehensive and focused
approach (Bell et al., 2019). This particular framework is built on four considered evaluation
criteria: credibility, transferability, dependability, and confirmability (Bell et al., 2019).

Credibility is related to how believable the study findings are (Bell et al., 2019). Therefore, it
is dependent on the abilities of the researchers to understand and interpret the studied reality.
To increase credibility, the researchers chose to employ triangulation, achieved by comparing
and confirming survey data with interviews, as well as using literature to validate the empirical
findings with previous work. Moreover, there are some related risks when conducting semi-
structured interviews (Alvesson, 2003). One of these risks could be that respondents give
answers that are influenced by the researchers, company norms, or culture. The granted
anonymity communicated during the interviews and the relaxed environment were efforts taken
to increase the possibility of collecting unbiased opinions.

Transferability is explained as the degree to which the study results can be generalized to other
contexts (Bell et al., 2019). The researchers have tried to describe the research process in as
much detail as possible to increase the ability to generalize the study findings. To the extent
permitted by Zenseact, the empirical context has been further described. However, it should be
noted that the autonomous driving industry in which Zenseact operates is relatively novel,
which might hinder the generalizability of this study. Despite this, Zenseact is still a software
engineering company, which might increase the generalizability of the study results to these
kinds of companies. However, caution when generalizing the findings should be used, as
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studies of a qualitative nature, such as this one, have a limited possibility to generalize the
findings (Bell et al., 2019).

Dependability is concerned with the transparency exhibited by the researchers regarding the
methodology and process (Bell et al., 2019). Efforts to increase the robustness of these criteria
were made by implementing key measures, such as clearly stated problem formulation,
thorough documentation of the data analysis, and preservation of fieldwork notes and
transcripts.

Confirmability refers to the researchers’ objectivity, implying the minimization of
subjectiveness during the study (Bell et al., 2019). There are difficulties in fully avoiding
subjectivity when conducting qualitative research (Bell et al., 2019), and thus some efforts were
made to increase the confirmability. As explained, a thematic analysis was performed in the
analysis of qualitative data, following comprehensive guides for the correct implementation of
the method. Moreover, the confirmability has increased since this study went through the
opposition of colleagues (Bell et al., 2019).

3.6. Societal, Ethical, and Ecological Aspects

This section of the report explains the societal, ethical, and ecological aspects considered during
the study.

3.6.1. Societal Aspects

The societal aspects of this study included ensuring accessibility, responsibility, and
transparency. Accessibility concerns making certain that the research findings are accessible
and comprehensible to a broader audience, including individuals lacking specialized technical
expertise. It is also highly important that the research results are used responsibly and for the
benefit of greater society. Lastly, transparency about the research process and methodology is
salient to build trust and commitment.

3.6.2. Ethical Aspects

Diener and Crandall (1978) mention four prominent ethical considerations that need to be
considered: harm to participants, lack of informed consent, invasion of privacy, and
involvement of deception. Avoiding harm was ensured by respecting the time of research
participants, for example by offering flexibility in terms of interview time slots and
guaranteeing anonymity. Informed consent seeks to ensure that research participants are given
as much information about the study as possible, allowing them to make informed decisions
about whether to participate in it (Bell et al., 2019). This was achieved by informing the
participants about their independence during the data collection, allowing them to opt-out or
decline to answer questions that they felt uncomfortable answering. Invasion of privacy was
avoided by restricting who had access to the research data and by ensuring anonymity and
protecting personal and sensitive information from unauthorized access and use. Deception was
prevented by being transparent and honest towards the research participants regarding the scope
and purpose of the study, disclosing that they are involved in a master’s thesis. Additionally,
treating the research participants fairly and equally, and minimizing biases in sampling, data
collection, and data analysis were paramount ethical aspects.
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3.6.3. Ecological Aspects

The ecological aspects of this study included ensuring that the research was conducted
sustainably and minimized environmental impact. This included using sustainable research
practices, for example by utilizing digital platforms for literature review and data sharing,
reducing the need for printing and physical storage of research materials, and by using
technology for virtual meetings to avoid extensive travel, lowering emissions and resource
consumption. However, it is important to point out that in organizational studies such as this
master’s thesis, there was a need for nuanced understanding and insights that often necessitate
direct engagement with research participants. Travel mostly occurred within an urban
environment, in the majority by public transport and bike, thus limiting carbon footprint.
Therefore, in-person meetings and interviews were prioritized, as the positive impact this had
on the quality of the study outweighed any potential negative ecological impacts.
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This chapter presents the results of the data collection, including the survey, interviews, and
contextual data. It displays the empirical data produced for this thesis, aiming to answer the
research questions and explore additional findings from the study. The chapter is structured
around the research questions and is divided into a statistical analysis of RQ1, a thematic
analysis of RQ1, and a thematic analysis of RQ2.

4.1. Statistical Analysis Answering RQ1

This section presents the quantitative results from the survey. The chapter is structured around
the following five groups in which questions were asked: frequency of decisions, decision
forums, frequency of decision challenges, effort spent on decision-making-related activities,
and decision-making satisfaction and perceived effectiveness. Thereafter, correlations are
displayed. Lastly, relationships between variables are explored more deeply through an
exploratory factor analysis (EFA).

4.1.1. Frequency of Decisions

The first section of the survey focused on decision frequency, in other words, how often the
respondents were involved in, or affected by decisions, first on a general level and then across
various types of decisions. The respondents were asked to rate each question on a scale from
never to daily. To allow for statistical analysis, the answers were assigned the following
corresponding values during the data analysis: never (0), once a month or more seldom (1), a
few times a month (2), once a week (3), a few times a week (4), and daily (5).

One question asked how frequently the respondents were involved in cross-team decisions,
followed by a question about how frequently the respondents were affected by such decisions.
The frequency means and standard deviations are shown in Table 4.1, split by role.

Table 4.1: Frequency of decision involvement and affectedness, split by role.

Metric Role [\ Mean SD
Involved ART Leadership 4 4.50 0.58
Developer 59 2.03 1.40
EM 3 3.67 1.53
Other 3 2.67 1.16
PO 8 4.00 0.93
ScM 11 2.36 1.29
Affected ART Leadership 4 3.50 1.29
Developer 59 2.78 1.42
EM 3 3.33 1.53
Other 3 2.33 0.58
PO 8 3.63 1.30
ScM 11 2.45 1.37

The results show that ART Leadership has the highest involvement in decision-making, with
100% of respondents with this role answering that they are involved once a week or more often
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(>=3), giving a mean of 4.50. Developers and Scrum Masters on the other hand have the lowest
involvement, with only 31% and 45% of respondents with this role answering that they are
involved once a week or more often (>=3), giving a mean of 2.03 and 2.36 respectively.
Furthermore, it shows that POs and ART Leadership are most affected by cross-team decisions,
with 75% of respondents with this role answering that they are involved once a week or more
often (>=3), giving a mean of 3.63 and 3.50, while Scrum Masters are least affected, with only
45% of respondents with this role answering that they are involved once a week or more often
(>=3), giving a mean of 2.45. It is also worth mentioning that Developers and Scrum Masters
are affected by decisions more frequently than they are involved in them, while the opposite
goes for the other roles. It is also important to note that the standard deviation is fairly high
here, indicating that there is considerable variability within the dataset.

Tables D.1 and D.3 in Appendix D show contingency tables for decision involvement and
affectedness, displaying the multivariate frequency distribution of the variables. A Chi-squared
test of association was also conducted, both for decision involvement and affectedness. The
results for decision involvement, seen in Table D.2 in Appendix D, show that p = 0.068. Since
this is larger than the conventional significance level of 0.05, the null hypothesis is not rejected.
However, the result may be considered as marginally statistically significant. However, for
decision affectedness, seen in Table D.4 in Appendix D, p = 0.566. This large number clearly
shows that there is a statistically insignificant difference in affectedness across different roles.

Furthermore, the survey asked about how frequently different types of decisions were made,
departing from the three categories presented by Moe et al. (2012). The frequency means and
standard deviations are shown in Table 4.2, split by role.

Table 4.2: Frequency of decisions by category, split by role.

Category Role N Mean SD
Aligning ART Leadership 4 3.50 1.73
plans Developer 59 107 111
EM 3 2.33 2.31
Other 3 1.67 1.16
PO 8 2.63 151
ScM 11 0.82 0.60
Mean 88 1.35 1.34
Allocating ART Leadership 4 2.50 1.29
resources Developer 59 0.86 0.92
EM 3 2.33 2.31
Other 3 1.00 1.00
PO 8 2.13 2.03
ScM 11 0.55 0.93
Mean 88 1.07 1.23
Development ART Leadership 4 3.00 2.16
tasks Developer 59 1.92 1.29
EM 3 1.67 2.08
Other 3 2.00 1.00
PO 8 2.88 1.36
ScM 11 1.73 1.35
Mean 88 2.02 1.37
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The results demonstrate that the decisions that are made most frequently are regarding the
process of Performing development tasks, with 31% of respondents answering that they make
such decisions once a week or more often (>=3), giving a mean of 2.02. Conversely, the least
frequent decisions are regarding the process of Allocating resources, with only 11% of
respondents answering that they make such decisions once a week or more often (>=3), with a
mean of 1.07. Looking at specific roles, it becomes clear that ART Leadership are the ones
making decisions most frequently, which is in line with them being the ones most involved in
decisions. This goes for all three decision categories. The results also show that Scrum Masters
are generally the ones making these types of decisions the least frequently.

Table 4.3: Contingency table for aligning plans, split by role.

Aligning plans Role
Deve- EM Other PO ScM Total
loper

0 Observed 0 20 0 0 0 3 23
% within 0.0% 33.9% 0.0% 0.0% 0.0% 27.3% 26.1%
column

1 Observed 1 25 2 2 2 7 39
% within 25.0% | 424% 66.7 % 66.7 % 25.0% | 63.6% 44.3 %
column

2 Observed 0 7 0 0 3 1 11
% within 0.0% 11.9% 0.0% 0.0% 37.5% 9.1% 12.5%
column

3 Observed 0 5 0 1 0 0 6
% within 0.0% 8.5% 0.0 % 33.3% 0.0% 0.0 % 6.8 %
column

4 Observed 2 1 0 0 2 0 5
% within 50.0 % 1.7% 0.0% 0.0% 25.0% 0.0% 5.7%
column

5 Observed 1 1 1 0 1 0 4
% within 25.0% 1.7% 33.3% 0.0 % 125% 0.0% 4.5%
column

Total | Observed 4 59 3 3 8 11 88
% within 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0 %
column
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Table 4.4: Contingency table for allocating resources, split by role.

Allocating Role
resources ART Deve- EM Other PO ScM Total
Leader- | loper
ship

0 Observed 0 24 0 1 2 7 34
% within 0.0% | 40.7% 00% | 333%| 250% | 63.6% 38.6 %
column

1 Observed 1 23 2 1 2 3 32
% within 250% | 390% | 66.7% | 333% | 250% | 27.3% | 36.4%
column

2 Observed 1 9 0 1 1 0 12
% within 25.0% 15.3 % 0.0% | 333% 125% 0.0% 13.6 %
column

3 Observed 1 2 0 0 1 1 5
% within 25.0% 3.4% 0.0% 0.0 % 125% 9.1% 5.7 %
column

4 Observed 1 1 0 0 0 0 2
% within 25.0% 1.7% 0.0% 0.0% 0.0% 0.0% 2.3%
column

5 Observed 0 0 1 0 2 0 3
% within 0.0% 0.0% | 33.3% 0.0% | 25.0% 0.0% 3.4%
column

Total | Observed 4 59 3 3 8 11 88
% within 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
column
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Table 4.5: Contingency table for development tasks, split by role.

Development Role
tasks
ART Deve- EM Other PO ScM Total
Leader- | loper
ship
0 Observed 1 6 1 0 0 1 9
% within 25.0% 102% | 33.3% 0.0% 0.0% 9.1% 10.2 %
column
1 Observed 0 20 1 1 1 5 28
% within 00% | 339% | 333% | 333% 125% | 455% | 31.8%
column
2 Observed 0 17 0 1 3 3 24
% within 0.0% 28.8% 00% | 33.3% 37.5% 27.3% 27.3%
column
3 Observed 1 7 0 1 1 1 11
% within 250% | 11.9% 0.0% | 333% 125% 9.1% 12.5%
column
4 Observed 1 7 1 0 2 0 11
% within 25.0% 119% | 33.3% 0.0% 25.0% 0.0% 12.5%
column
5 Observed 1 2 0 0 1 1 5
% within 25.0% 3.4% 0.0% 0.0 % 125% 9.1% 5.7 %
column
Total | Observed 4 59 3 3 8 11 88
% within 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
column

Table 4.6: Chi-squared test for aligning plans, allocating resources and development tasks,

split by role.
x* Tests (N = 88, df = 25)

Aligning plans 52.9 <.001
Allocating resources 45.4 0.008
Development tasks 19.5 0.770

Tables 4.3, 4.4, and 4.5 show contingency tables for aligning plans, allocating resources, and
development tasks, split by role. A Chi-squared test of association was also conducted. The
results for aligning plans, seen in Table 4.6, show that p < 0.001. This p-value suggests a
statistically significant difference in this variable across different roles. Also allocating
resources, with p = 0.008 as seen in Table 4.6, shows a statistically significant difference at a
0.05 significance level. However, for development tasks, p = 0.770 as seen in Table 4.6. Since
the p-value is larger than the significance level of 0.05, the null hypothesis is not rejected. In
other words, the results from the Chi-squared test show a statistically insignificant difference
in the frequency of decisions regarding development tasks across different roles.

4.1.2. Decision Forums

One question in the survey addressed in what forums cross-team decisions were typically made.
The respondents were given numerous options to choose from and were able to select multiple
options.
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Figure 4.1: Forums used for cross-team decision-making.

The results indicate that the forums most frequently used for these types of decisions were the
Team refinement, ART refinement, Ad hoc meetings, and Product refinement & design review
meetings. An overview of the answers can be seen in Figure 4.1.

4.1.3. Frequency of Decision-making Challenges

This part of the survey aimed to better understand which decision-making challenges were
encountered most frequently. Just like the question investigating the frequency of decisions,
this question followed the framework by Moe et al. (2012) and their three categories; Aligning
strategic product plans with iteration plans, Allocating development resources, and Performing
development and maintenance tasks. However, here they were also further decomposed into
their underlying factors to provide a more nuanced picture of the challenges. The respondents
were asked to rate how frequently they encountered each challenge on a five-point scale from
never to every time. These alternatives were then coded to the following humbers during the
data analysis: never (1), almost never (2), sometimes (3), most of the time (4), and every time

(5).
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Table 4.7: Frequency of encountering various decision-making challenges.

Decision-making challenge Mean SD

Lack of shared understanding 3.20 1.16
Not understanding the complexity 3.48 0.93
No arena for solving conflicts 2.86 1.19
Not involving the team 2.69 1.21
Mean aligning plans 3.06 0.83
Important decisions are not aligned 3.07 1.10
Missing a clear prioritization 3.03 1.15
Missing a definition of done 2.75 1.08
Conflicting priorities within the company 3.20 1.15
Low committing to the plan 2.39 0.98
Mean allocating resources 2.89 0.83
Not confronting each other 2.23 1.06
Lacking team orientation 2.43 1.10
Unrealistic plans 2.98 1.08
Decision-hijacking 2.09 0.97
Lack of knowledge 2.72 0.98
Technocracy 2.34 1.04
Mean development tasks 2.46 0.69
Mean all challenges 2.76 0.67

The results show that the six most frequently encountered challenges are Lack of shared
understanding, Not understanding the complexity, Important decisions are not aligned, Missing
a clear prioritization, Conflicting priorities within the company, and Unrealistic plans. The
first two are within the category of Aligning strategic product plans with iteration plans, the
next three in Allocating development resources, and the last one in Performing development
tasks. From Table 4.7 it becomes apparent that Aligning strategic product plans with iteration
plans is the category where challenges are encountered the most, followed by Allocating
development resources. These have a mean score of 3.06 and 2.89 respectively.

When diving deeper into the most challenging aspects of each category, the following
percentages in Table 4.8 can be extracted from the data:
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Table 4.8: Most frequently encountered decision-making challenges, sorted.

Category Challenge # of respondents # of respondents
answering that answering that
they encounter the  they encounter the

challenge ‘Every challenge ‘Every
time’ or ‘Most of time’ (=5)
the time’ (>=4)

Aligning Not understanding the
plans complexity
Lack of shared 3.20 44.3% 12.5%
understanding
Allocating Conflicting priorities | 3.20 39.8% 15.9%
resources within the company
Important decisions 3.07 35.3% 11.4%
are not aligned
Missing a clear 3.03 39.7% 10.2%
prioritization
Development Unrealistic plans 2.98 36.3% 6.8%
tasks

Table 4.9: Frequency of encountering various decision-making challenges, grouped by
category, split by role.

Category Role N Mean SD
Mean ART Leadership 2.63 0.72
aligning Developer 59 3.12 0.85
plans
EM 3 3.08 0.63
Other 3 3.00 0.50
PO 8 3.09 0.64
ScM 11 2.86 1.05
Mean ART Leadership 4 2.60 0.83
allocating Developer 59 2.96 0.87
resourees EM 3 2.67 0.81
Other 3 3.07 0.31
PO 8 3.13 0.64
ScM 11 2.47 0.82
Mean ART Leadership 4 2.21 0.71
development Developer 59 253 0.69
tasks
EM 3 2.39 0.69
Other 3 2.61 1.11
PO 8 2.77 0.59
ScM 11 1.98 0.54
Mean ART Leadership 4 2.45 0.70
overall Developer 59 2.83 0.69
EM 3 2.67 0.71
Other 3 2.87 0.57
PO 8 2.98 0.54
ScM 11 2.38 0.64
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When splitting the data by role, it becomes clear that different roles encounter decision-making
challenges to various degrees, see Table 4.9. Overall, POs and Developers encounter challenges
most frequently (with mean values of 2.98 and 2.83), while Scrum Masters and ART
Leadership encounter challenges least frequently (with mean values of 2.38 and 2.45).

Table 4.10: Frequency of encountering various decision-making challenges, grouped by
category, split by ART.

Challenge ART [\ Mean SD
Mean ART1 16 2.59 0.88
aligning ART2 13 317 071
plans
ART3 23 3.32 0.97
ART4 17 2.94 0.72
ART5 19 3.17 0.64
Mean ART1 16 258 0.82
allocating ART2 13 2.95 0.56
resources
ART3 23 3.05 1.05
ART4 17 262 0.73
ART5 19 3.15 0.70
Mean ART1 16 2.22 0.67
development ART2 iE 556 0.68
tasks
ART3 23 2.68 0.81
ART4 17 217 057
ART5 19 261 0.55
Mean ART1 16 2.44 0.70
overall ART2 13 2.86 0.54
ART3 7 2.97 0.83
ART4 17 253 051
ART5 19 2.04 0.54

The data can also be split by ART, revealing significant differences between the ARTs when it
comes to how often individuals encounter challenges. As depicted in Table 4.10, ART3 and
ARTS5 encounter the most challenges (with mean values of 2.97 and 2.94), while ART1 and
ART4 encounter the least (with mean values of 2.44 and 2.53).

When comparing the challenge frequency means with the decision frequency means for each
of the three decision-making categories, an interesting pattern can be seen. The numbers show
that the most frequent decisions (Development tasks) are the least challenging ones, while the
less frequent decisions (Aligning plans and Allocating resources) are the most challenging ones.
Therefore, one can reasonably speculate that aligning plans and allocating resources are
inherently more complex decisions to be made.

4.1.4. Effort Spent on Decision-making Related Activities

The survey also included a question aimed at identifying inefficiencies in the decision-making
process by letting the respondents rank the effort spent on a set of activities related to decision-
making on a scale from too little to too much: too little, a bit too little, just right, a bit too much,
and too much. The scale was purposefully set this way so that the middle alternative
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corresponded to the most desirable answer and the answers the furthest away indicating areas
which can be improved.

100%
90%  H% 51 -
80%
70% A
60%
50%
40%
30%
20% 47%
10%
0%

43%

72%

Decision-making activity

% of respondents 'a bit too little' or 'too little'
B % of respondents 'just right'
% of respondents 'a bit too much' or 'too much’

Figure 4.2: % of respondents expressing spending too little, just right, or too much effort on
different decision-making activities.

As illustrated in Figure 4.2, whether the effort spent on each activity was just right, too little,
or too much varied substantially between the activities. The two closest to just right were
Involve the PO and Utilize collaborative tools, platforms, and resources, while Spend time and
energy and Clarify and document decisions were furthest away, where the former was shifted
towards too much and the latter towards too little.

Table 4.11: Mean effort spent on decision-making activities, split by role.

Metric Role [\ Mean SD
Mean ART Leadership 4 3.50 0.73
effort spent Developer 59 3.68 0.68
EM 3 4.03 0.28
Other 3 3.48 0.76
PO 8 3.84 0.52
ScM 11 3.86 0.60

By splitting the data by role and looking at the mean value of all activities, ranging from one to
five where five corresponds to just right and one to too little and too much, Table 4.11 unveils
that there are differences, with Engineering Managers being the ones closest to spending just
the right amount of effort and ART Leadership being furthest away.
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Table 4.12: Mean effort spent on decision-making activities, split by ART.

Metric ART [\ Mean SD
effort spent ART2 13 3.73 0.58
ART3 23 3.51 0.72
ART4 17 3.76 0.75
ART5 19 3.61 0.56

Splitting the answers by ART, the mean value of all activities shows that ART1 is closest to
spending just the right amount of effort, while ART3 is furthest away. These results, shown in
Table 4.12, are consistent with the previous question, indicating that the ARTSs that encounter
challenges more often also tend to have an imbalance in the effort spent on various decision-
making-related activities.

4.1.5. Decision-making Satisfaction and Perceived Effectiveness

The survey was concluded with a question about how satisfied the respondents were with the
current decision-making processes, as well as a question about how effective they perceived
these processes to be. The respondents could choose between the following alternatives on a
five-point Likert scale (which were assigned corresponding numbers during the data analysis):
very dissatisfied/ineffective (1), somewhat dissatisfied/ineffective (2), neither
satisfied/effective nor dissatisfied/ineffective (3), somewnhat satisfied/effective (4), and very
satisfied/effective (5).

Table 4.13: Satisfaction and perceived effectiveness, split by role.

Metric Role [\ Mean SD

Satisfaction ART Leadership 4 3.25 0.96
Developer 59 2.98 1.08
EM 3 3.00 1.00
Other 3 3.00 1.00
PO 8 3.00 0.76
ScM 11 3.36 1.12

Effectiveness ART Leadership 4 3.00 0.82
Developer 59 2.93 1.03
EM 3 3.67 0.58
Other 3 3.33 1.16
PO 8 2.63 0.92
ScM 11 3.09 1.38

The results, which can be seen in Table 4.13, illustrate that Scrum Masters (3.36) are the most
satisfied with the decision-making process, followed by ART leadership (3.25). The rest of the
roles are at similar satisfaction levels. When it comes to perceived effectiveness, Engineering
Managers (EMs) scored the highest (3.67) while POs scored the lowest (2.63).

Tables D.5 and D.7 in Appendix D show contingency tables for satisfaction and perceived
effectiveness, split by role. A Chi-squared test of association was also conducted. The results
for satisfaction, seen in Table D.6 in Appendix D, show that p = 0.804. This suggests that there
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is a statistically insignificant difference in satisfaction across different roles. The same goes for
perceived effectiveness, having a p-value of 0.511 as seen in Table D.8 in Appendix D.

Table 4.14: Satisfaction and perceived effectiveness, split by ART.

Metric ART [\ Mean SD

Satisfaction ART1 3.69 0.79
ART2 13 3.23 0.93
ART3 23 2.78 1.20
ART4 17 3.18 0.95
ART5S 19 2.58 0.84

Effectiveness ART1 16 3.56 0.89
ART2 13 3.08 0.95
ART3 23 2.70 1.22
ART4 17 3.18 0.88
ART5S 19 2.53 0.91

Table 4.14 shows that ART1 is both the ART that is the most satisfied with their decision-
making process and the one that ranks highest in perceived effectiveness. Contrary, ART3 and
ARTS5 are the ARTS that are the least satisfied with their decision-making process and the ones
that rank lowest in perceived effectiveness.

Table 4.15: Contingency table for satisfaction, split by ART.

Satisfaction ART
ART1 ART2 ‘ ART3 ART4 ARTS Total

1 Observed 0 0 4 1 1 6
% within 0.0% 0.0% 174% 5.9% 5.3% 6.8 %
column

2 Observed 1 4 6 3 9 23
% within 6.3% 30.8% 26.1% 176% | 47.4% 26.1 %
column

3 Observed 5 2 5 5 6 23
% within 313% 15.4 % 21.7% 294% | 31.6% 26.1 %
column

4 Observed 8 7 7 8 3 33
% within 50.0 % 53.8% 304% | 47.1% 15.8 % 37.5%
column

5 Observed 2 0 1 0 0 3
% within 12.5% 0.0% 43% 0.0% 0.0% 3.4%
column

Total Observed 16 13 23 17 19 88
% within 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0 %
column
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Table 4.16: Contingency table for perceived effectiveness, split by ART.

Effectiveness ART
ART1 ART2 ‘ ART3 ART4 ART5 Total

1 Observed 0 0 5 0 1 6
% within 0.0% 0.0% 21.7% 0.0% 5.3% 6.8 %
column

2 Observed 2 5 5 5 11 28
% within 12.5% 38.5% 21.7% 294% | 57.9% 31.8%
column

3 Observed 5 2 6 4 3 20
% within 31.3% 15.4 % 26.1% 23.5% 15.8 % 22.7%
column

4 Observed 7 6 6 8 4 31
% within 438% | 46.2% 261% | 471% | 21.1% 35.2%
column

5 Observed 2 0 1 0 0 3
% within 12.5% 0.0% 4.3% 0.0% 0.0% 3.4%
column

Total Observed 16 13 23 17 19 88
% within 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0 %
column

Table 4.17: Chi-squared test for satisfaction and perceived effectiveness, split by ART.

¥* Tests (N = 88, df = 16)

Satisfaction 23.6 0.098
Effectiveness 27.6 0.035

Tables 4.15 and 4.16 show contingency tables for satisfaction and perceived effectiveness, split
by ART. A Chi-squared test of association was also conducted. The results for satisfaction,
seen in Table 4.17, show that p = 0.098, so the result is statistically insignificant at a 0.05 level.
However, at a 0.10 significance level, the results show a significant difference in satisfaction
across different ARTs. For perceived effectiveness, however, p = 0.035 as seen in Table 4.17,
showing a clearer statistically significant difference across ARTS.

These results are once again in line with previous results, showing that the ARTSs that encounter
challenges more often and that tend to have an imbalance in the effort spent on various decision-
making-related activities, also seem to be less satisfied with the current decision-making
processes and perceive them to be less effective. Another interesting insight is that, when
looking at satisfaction and perceived effectiveness, ARTs seem to be more predictive than roles.
Both satisfaction and perceived effectiveness vary considerably across ARTs (with Chi-squared
values of 23.6 and 27.6 respectively), while they vary less across roles (with Chi-squared values
of 14.5 and 19.2 respectively). This indicates that some ARTs may be “better” than others at
decision-making, potentially due to factors such as structures, processes, leadership, or culture.

4.1.6. Correlations

As depicted fully in Appendix E, showing a correlation matrix, many of the correlated variables
were between sub-questions, between questions in the same category, or between two questions
that were related in nature, thus not providing many interesting insights. However, a few more
insightful correlations could be identified, being highlighted below.
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Satisfaction with current decision-making processes was positively correlated with how
effective the person perceives the process to be (r = 0.719, p < .001). Furthermore, Follow-up
on decisions was positively correlated with Clarify and document decisions when considering
if it is done too little, too much, or just right (r =0.476, p <.001), and Involve ART leaders was
positively correlated with Involve Zenseact leaders (r=0.717, p <.001). The correlation matrix
also shows which challenges were most correlated with decision-making satisfaction and
perceived effectiveness. When it comes to satisfaction, the following challenges were the most
strongly negatively correlated (all with r <-0.463 and p < .001): Lack of shared understanding,
No arena for solving conflicts, Not involving the team, Missing a clear prioritization, Low
committing to the plan, Lacking team orientation, and Decision-hijacking. For effectiveness,
only some of the same challenges were as strongly negatively correlated (with r < -0.459 and p
< .001): Lack of shared understanding, No arena for solving conflicts, Missing a clear
prioritization, and Low committing to the plan. Conversely, the challenge that correlated the
least with satisfaction and perceived effectiveness was Not confronting each other, with r = -
0.168 for satisfaction (however with p =0.117) and r = -0.242 for perceived effectiveness (with
p =0.023).

4.1.7. Exploratory Factor Analysis

To identify the underlying structure of the survey data and determine the number of latent
factors, an exploratory factor analysis (EFA) was performed. When looking at the 33 variables
of the dataset covered in Section 4.1.1, Frequency of decisions, Section 4.1.3, Frequency of
decision-making challenges, Section 4.1.4, Effort spent on decision-making related activities,
and Section 4.1.5, Decision-making satisfaction and perceived effectiveness, the analysis
revealed three distinct factors, each representing a cluster of related items.

As a first step of conducting the EFA, assumption checks were performed. These can be found
in Appendix F. Bartlett’s test for sphericity was used to verify whether there is a significant
divergence between the observed and null correlation matrices (Navarro and Foxcroft, 2023).
The result, with p < 0.001, shows that the test is significantly divergent and thus appropriate
for EFA. Further, sampling adequacy was checked using the Kaiser-Meyer-Olkin (KMO)
measure of sampling adequacy, a measure indicating the proportion of variance among the
observed variance that may be common variance (Navarro and Foxcroft, 2023). All variables
but two (Make decisions with confidence and Involve the PO) have KMO values above 0.5,
which are considered adequate. The overall KMO measure was 0.750, suggesting a good
sampling adequacy which makes EFA suitable (Navarro and Foxcroft, 2023).

Next, the number of factors to extract from the data was decided. This was done through a
combined judgment of looking at the eigenvalues and a parallel analysis technique. A scree plot
was used to choose all components with eigenvalues greater than one, resulting in four factors
with more variance than a single observed variable (Navarro and Foxcroft, 2023). However,
the fourth factor was just above one. For the parallel analysis, the eigenvalues were contrasted
with those that would have been derived from random data. This technique resulted in three
factors when using a minimum residual extraction method. Based on this, three factors were
chosen for the analysis. Additionally, an oblique rotation, namely Oblimin, was selected as this
is preferred for correlated factors (Navarro and Foxcroft, 2023). Of the extracted factors, factors
1 and 3 were slightly negatively correlated, thus making an oblique rotation preferred. A table
with inter-factor correlations and a summary of the factor statistics can be found in Appendix
F.

Table 4.18 shows the factor loadings for the 33 variables. Loadings of less than 0.3 have been
hidden as only the high loadings are useful indicators of the latent factor. The results show that
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Factor 1 includes many of the variables in Section 4.1.3, Frequency of decision-making
challenges, with high loadings (above 0.5) for 11 variables. The variables Satisfaction and
Effectiveness were also included in this factor, although with strongly negative factor loadings.
This seems reasonable since the satisfaction and perceived effectiveness with decision-making
processes are likely affected by how frequently challenges are encountered. Factor 2 is more
clearly separated from the other factors and matches well with the variables in Section 4.1.1,
Frequency of decisions. This is reasonable as they all measure the frequency of decisions. It
also makes sense that Affected has a lower loading since all the other variables in Factor 2 are
related to or involved in making decisions, while Affected instead measures how often a
respondent was affected by a decision. However, several variables under Section 4.1.4, Effort
spent on decision-making-related activities were also present in this factor, although with low
negative factor loadings. Lastly, Factor 3 indicated that Involve ART leaders and Involve
Zenseact leaders are related to a common factor, with Involve the PO and Discuss conflicting
views being related, but not as strongly, to the same factor.

The EFA presents interesting insights into which variables impacted decision-making
satisfaction and perceived effectiveness the most and the least. As shown in Table 4.18, five
decision-making challenges had factor loadings above 0.60: No arena for solving conflicts,
Important decisions are not aligned, Missing a clear prioritization, Conflicting priorities within
the company, and Low committing to the plan.
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Table 4.18: Exploratory factor analysis.

Factor Loadings

Uniqueness

Involved 0.615 0.573
Affected 0.316 0.404 0.673
Aligning plans 0.844 0.285
Allocating resources 0.634 0.547
Development tasks 0.678 0.554
Lack of shared understanding 0.567 0.686
Not understanding the complexity 0.557 0.696
No arena for solving conflicts 0.600 0.458
Not involving the team 0.534 0.585
Important decisions are not aligned 0.688 0.553
Missing a clear prioritization 0.847 0.335
Missing a definition of done 0.591 0.560
Conflicting priorities within the 0.698 0.311 0.555
company

Low committing to the plan 0.665 0.510
Not confronting each other 0.345 0.764
Lacking team orientation 0.497 0.528
Unrealistic plans 0.494 0.721
Decision-hijacking 0.557 0.633
Lack of knowledge 0.515 0.675
Technocracy 0.486 0.776
Communicate -0.339 0.802
Utilize collaborative tools 0.862
Spend time and energy -0.327 0.838
Discuss conflicting views -0.304 0.327 0.700
Make decisions with confidence 0.867
Draw on data and information 0.816
Follow-up on decisions -0.365 0.742
Involve the PO 0.370 0.857
Involve ART leaders 0.722 0.431
Involve Zenseact leaders 0.617 0.546
Clarify and document decisions -0.311 0.735
Satisfaction -0.643 0.347 0.348
Effectiveness -0.629 0.526

Note. ‘Minimum residual ’ extraction method was used in combination with an ‘oblimin’ rotation.
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4.2. Thematic Analysis Answering RQ1

The following section presents the empirical findings from qualitative data aiming to answer
RQ1, mainly collected from interviews, with support from answers to the open-ended survey
guestions and the contextual data. To provide clarity around which data comes from which
survey respondent or interviewee, each research participant has been numbered, see Table 4.19.
As explained in detail in Section 3.4.2, Thematic Analysis, the empirical findings have been
categorized into the three following categories: Challenges with information flow, Challenges
in collaboration and understanding, and Complexities and coordination in decision-making
processes. Further, when presenting the findings, each challenge has been connected to the
three decision-making levels presented by Moe et al. (2012): strategic, tactical, and operational.

Table 4.19: Overview of survey respondents and interviewees.

Role Data collection method

Developer 1 Interview 1
Developer 2 Interview 3
Developer 3-7 Interview 12
Developer 8-12 Interview 14
Developer 13-27 Survey

PO 1 Interview 2

PO 2 Interview 7 and 11
PO 3 Interview 13

PO 4-6 Survey

EM 1 Interview 8 and 11
EM 2 Interview 9 and 13
EM 3 Interview 10

ScM 1 Interview 12

ScM 2 Interview 14

ScM 3 and 4 Survey

Consultant 1 Interview 4

ART Leadership 1 Interview 5

ART Leadership 2 Interview 6

4.2.1. Challenges with Information Flow

Effective information flow is crucial for decision-making processes to be effective, yet
numerous challenges exist in the areas of communication and documentation. One challenge
illustrating a lack of communication on a strategic level was brought up by Developer 27,
expressing a belief that the long-term plan of the company is not communicated very clearly.
Developer 16 believed that long-term planning was entirely lacking.

Another challenge in this area is that people do not always interpret the same problem in the
same way. Such misinterpretations can happen both on a strategic, tactical, and operational
level. PO 5 put it the following way:

“It is not uncommon that people believe they are discussing the same thing without realizing
that they are in fact discussing completely different topics. For example, a question is
Sfundamentally misinterpreted, and an answer is provided to a completely different question.”

Yet another decision-making challenge, also related to communication, this time on a tactical
level, was identified in the interviews. PO 2 reflected on how dependent the teams are on the
PO and EM when it comes to how well decisions are communicated to them. Some POs or
EMs may be extremely good at communicating with their teams, while others are not, meaning
that it can vary significantly between teams how well-informed they are. This communication
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becomes especially important considering that it is often tricky for developers to get insight
into what is discussed in the many forums in which the POs and EMs participate, because of a
lack of transparency in the information flows. Consultant 1 emphasized this too, explaining that
because of the lack of communication channels between teams, the teams rely heavily on the
PO for information:

“How well informed the teams are depends heavily on how good the PO is at communicating.
1t often relies on one specific person!”

When asked about what decision-making challenges they were facing, Developer 24 answered
the following:

“Being promised deliveries that do not arrive on time without any communication about the
delay.”

This challenge on an operational level is also brought up by Developer 2 who phrased it as an
uncertainty and lack of communication from people and teams that they depend on.

According to Developers 9 and 10, decision-making processes can sometimes become slow
when too much information is going through the PO. However, as the team said, it is not that
often that this is needed. Another team of developers described how the process is usually
slower if operational decisions are taken the official way. For example, requesting to add a new
item to the backlog is often slower than asking someone directly for help since it reduces
overhead.

A challenge on a strategic level is a lack of a communication channel strategy. In other words,
it is not clearly mapped or defined what is to be communicated where. Consultant 1 explained
this challenge, highlighting several underlying factors, including that there are too many
information channels and that the way of communicating varies significantly within the
organization. Decisions, for example, can be communicated on Slack, but also in a Teams
channel, somewhere else in SharePoint, on Confluence, or sometimes even in Jira. In certain
cases, the same information can be found in several places, while in others it may not be found
anywhere. It may at least not be accessible for the person needing it. Also, Developers 15 and
25 expressed concerns about there being too many parallel information flows, making it
difficult and time-consuming to find the right information. Developer 15 explained it this way:

“Except for the product info meeting, there is no good digest of information to my team.
Decisions that are taken are communicated on Slack, but to get all the information that is
important to me, | have to read through a lot of information that is at best tangential. That
takes a lot of time. If I invest less time and listen to fewer information channels, I will miss

relevant information.”

This concern, mostly about the difficulties of finding relevant information, is explained further
by Consultant 1, separating the challenges into Slack and Confluence, the two main
communication and information management tools used in the organization. In Slack, finding
information is challenging because of the high number of channels and the fact that the
information is stored in a flow. Developer 4 added that it is not clear in which channel strategic
guestions and decisions linked to those are communicated, while Developer 10 raised a concern
that decisions may sometimes be documented in private Slack channels. When it comes to
Confluence, however, the challenge is more about its inferior search functionality and
information not being well structured or updated. PO 2 explained it as a case of information
overflow.

Another documentation-related decision-making challenge had to do with clarifying and
documenting decisions. Several factors contributed to this, one of which was mentioned is the

59



4. Empirical Findings

dependence on note-takers for documentation. PO 2 explained how the quantity and quality of
documentation is highly dependent on the note-taker, leading to high variation in what and how
much is being documented in different teams and situations. For instance, if the person
responsible for taking notes is also very involved in the discussion it might be challenging for
that same person to simultaneously take comprehensive notes. When asked if they believed
they spent too much or too little time on clarifying and documenting decisions, EM 2 responded
that it depends on the background the person has and varies remarkably between generations.
EM 2 had the impression that there is a difference in mentality between generations regarding
how much documentation is believed to be sufficient. Whereas older generations tend to
document more extensively, younger generations tend to not appreciate such work as much,
more often questioning its value.

4.2.2. Challenges in Collaboration and Understanding

Collaboration and understanding are central to maintaining alignment and managing backlogs
effectively, both impacting cross-team decision-making processes. A challenge mentioned
related to this category is a lack of understanding of what other ARTSs do, and relatedly a lack
of knowledge about dependencies, both resulting in challenges with alignment. Developer 26
described it in the following way in the survey:

“Very low collaboration between ARTs for a common issue, hard to make focus groups
across ARTs which leads to lack of knowledge.”

Lack of understanding was also mentioned as a challenge in the interviews, not only between
the ARTs but sometimes also between teams within the same ART. Stakeholder review
meetings were given as an example by ScM 1 of a scenario where it could be difficult for the
different parties to understand each other’s situation and how much effort and risk a decision
comes with, making it challenging to make prioritizations. Another situation is when one team
contacts another team for help without understanding that their work is of a lower priority for
the contacted team. In such a situation the contacted team may feel that it is awkward to bring
it up to their EM as that would feel like “going to their parent”, but at the same time, it is
unfeasible for them to help the team directly as that will likely affect the backlog items already
committed to for the Sprint.

Developer 20 explained how there may also be a lack of understanding at a higher
organizational level, showcasing a challenge on a strategic and tactical level:

“”Higher” organizational level might lack understanding or insight while “lower”
organizational level can lack capability to make or enforce a decision. Especially for areas
where there is no clear owner on “higher” organizational level, resulting in that it can be
very difficult to acquire mandate to make a decision with broad impact.”

It may also mean that higher organizational levels decide that something has to be done, for
example, compliance work, without being fully aware of what exactly has to be done and the
complexities of it, including how long it would take. Developer 22 believed that this was due
to a lack of technical knowledge in middle management. ScM 1 also brought up how a lack of
awareness of complexities from higher organizational levels could create alignment challenges.
Some developers, both in the survey and in the interviews, describe this lack of awareness to
be related to a lack of collaboration between developers and the product organization.
Developer 13 put it this way:

“I think it is negative that developer and managers/product-organization are not
collaborating more closely with each other — it is like two separate organizations.”
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On a tactical level, complexities and a lack of understanding of them can be manifested as
issues with alignment. EM 2 described a situation in which important decisions were not
aligned, saying that one of her teams oftentimes lacked the alignment and priority from the
ART PM as this person in turn needed to align with another ART PM, something that was not
done often enough. A consequence of this was that the PO for that team had a very challenging
time aligning priorities with other POs within the same ART, often realizing that the priorities
were indeed different.

As many of the decision-making challenges in large-scale agile organizations are related to
coordination and managing dependencies, Developer 22 believed that more attention should be
given to reducing team dependencies through architectural decisions and planning:

“There is too much focus on aligning between teams rather than focusing on reducing cross-
team dependencies by architecture and planning. ”

However, this is probably easier said than done as PO 2 explained how difficult it is to change
the scope and capacity of teams due to managerial aspects, knowledge, and cost. For example,
as PO 2 described it, the team size cannot easily be reduced or increased to support other teams
in urgent deliveries because of factors such as the management of people and teams, and cost
calculations making it complex.

Several decision-making challenges with backlog management were mentioned in the
interviews, oftentimes impacting prioritization decisions, or put differently, tactical decisions
related to resource allocation. One such challenge is situations when backlog items are not
refined ahead of the Sprint Planning meeting. According to PO 2, this may lead to the Sprint
Planning meeting becoming lengthy and inefficient:

“If the backlog has not been refined enough before the Sprint Planning meeting, time needs to
be taken to discuss and clarify requirements. This risks making the Sprint Planning meeting
unnecessarily long.”

Conversely, if the backlog were to remain unrefined it may result in inaccurate capacity
planning, where too much or too little effort is estimated for each item. Unrefined backlog items
may not only cause challenges on a tactical level but also on an operational level. For example,
as Developer 4 explained, if the backlog items remain unrefined when the Sprint starts,
developers may struggle to understand the scope of work, causing inefficient coding,
overcommitment, or underutilization of resources, ultimately affecting what is being delivered.

Developer 2 also expressed difficulties in keeping the team’s backlog prioritization in cases
when new decisions are coming from “above”, adding new backlog items with higher priority.
Since the team only can finish the work items committed to at the start of the Sprint, this means
some of the items will remain unfinished at the end of the Sprint. Frustration about changing
prioritization during the Sprint is mentioned in one of the other developer interviews too,
particularly if someone comes with tasks that are not properly prioritized by the PO or if the
new prioritization means that the developers have spent a lot of time on something that suddenly
becomes irrelevant.

4.2.3. Complexities and Coordination in Decision-making Processes

Navigating the complexities of cross-team decision-making processes requires effective
coordination, presenting various challenges. One of the overarching strategic level challenges
affecting the effectiveness of the decision-making process is project complexity, in this case
specifically AD-ADAS integration. Therefore, at its core, this is also very much a product
complexity with challenges related to sensor fusion and perception, safety assurance, data
privacy, and regulatory compliance. This challenge was specifically brought up by PO 4 in the
survey, but also broadly mentioned in the interviews. EM 2 said that “the nature of both the
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problem and the solution is making it complex”. PO 2 added the following when product
complexity was talked about during the interview:

“I believe working in an agile way makes it easier, because the product is so complex.”

Complex decision-making processes, with high variability and uncertainty, bring challenges in
coordinating the entire process, a challenge that is more of a strategic character. Ideally,
everyone should be involved to get as many perspectives as possible. However, in reality, this
is seldom feasible and instead risks extending the processes far beyond what is desirable. One
such complexity on a strategic and tactical level is the tricky decision paths that come with
many involved parties. During an interview, EM 1 expressed the following about starting to
work with deep learning in a new way (referred to as DL2.0):

“It has been really difficult to incorporate DL2.0 in our way of working, including who is
responsible for deciding how. I think this is because the decision affects so many and so
much. There are too many people on the same level that are involved.”

Too many people ultimately means that more coordination is needed, but also that it is not
always clear who is responsible. This lack of responsibility, often to make the final decision,
leads to further decision iterations, sometimes resulting in an unnecessarily lengthy process.

Furthermore, during one of the interviews, EM 1 raised a challenge about making decisions
where tradeoffs or pros and cons need to be considered. According to this EM, it is often more
challenging and time-consuming with decisions that require the decision-maker(s) to choose
between different alternatives because they need to evaluate each option carefully. Making such
decisions can take unnecessarily long, also since the alternative cost of doing something affects
people on a psychological level.

Additionally, PO 3 explained in the interview how the teams do not always have a good process
for work related to teams other than their immediate stakeholders:

“There is room for improvement, especially that we can have more structured
synchronization when we have work relating to many teams other than immediate
stakeholders’ input and output. In those cases, we take too many iterations on decisions. We
have some autonomy in some areas, but these cases don’t fall under one of these areas, so we
don’t have a good process around it.”

Another challenge is connected to striking the right balance between responding to change and
following a plan. More specifically, about the planning horizon, including the length of the
Planning Interval (Pl). Developer 17 stated the following, expressing dissatisfaction with the
Pl length and its compatibility with agile:

“One major issue with planning for three months is that it leans towards waterfall rather
than an agile way of working.”

This is related to difficulties in backlog management and keeping prioritizations because with
lengthy PIs comes an increasing risk that priorities may shift, new requirements emerge, and
the backlog becomes outdated.

Several of the interviewees described challenges in ways of working type of decisions, in other
words, decisions that involve determining an organization’s methods and processes, such as
establishing a new process for task allocation or documentation, whereas making product
decisions is often easier. PO 3 said that this is because product-related decisions mostly have a
good structure and flow, with Jira and specific forums, while ways of working type of decision
seldom have such a clearly defined process. Further, EM 2 believed that this is due to
interpersonal aspects such as communication styles, team dynamics, and trust. When asked
whether the company’s agile practices affected this, EM 1 answered the following:
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[ believe it has more to do with the culture that comes with the agile practices, rather than
the practices itself. | think it suits us very well in Sweden at least, since the Swedish way of
working aligns very well with the agile values.”

Consequently, EM 2 sees room for improvement by having a more structured synchronization
with the other involved teams that can help reduce the number of iterations needed to reach a
decision. EM 1 and PO 2 also mentioned that decisions regarding ways of working questions
often are more challenging because the process is more ambiguous compared to product
decisions. Additionally, PO 3 described how the information flow for ways of working type of
decisions is more ad-hoc, with less comprehensive documentation, making it more challenging
to track the origin of such decisions and discussions.

4.3. Thematic Analysis Answering RQ2

This section introduces the empirical findings connected to improvement ideas to address the
challenges described in 4.2. Therefore, while naturally interconnected, they are structured to
address challenges with unclear information flow, collaboration and understanding, and
complexities and coordination in decision-making processes.

For improvements addressing challenges with unclear information flow, they try to improve
cross-team communication and decision rationale, increase accountability and responsibility,
and centralize and update information systems. For challenges addressing collaboration and
understanding, the improvements aim to enhance cross-team collaboration, increase
organizational clarity, improve alignment, and boost backlog management and process
refinement. Lastly, for the improvements that address complexities and coordination in
decision-making processes, the goal is to streamline the decision-making process and address
technical complexities.

4.3.1. Addressing Challenges with Information Flow

Several interviewed developers felt that more communication is generally better than less,
especially when working cross-team and talking about quality expectations. Furthermore,
several different roles mentioned the need to inform people about why a decision is being taken.
It is important to keep the team informed and updated on decisions being taken outside the team
to make them feel involved. Developer 14 put it this way:

“The PO and higher management should preferably spend more time with the team and be in
the office more since this would align better with the decision-making and help with having
more effective communication. Otherwise, we sometimes feel that the decision is taken outside
of the team’s control, or without being discussed with the team.”

The idea of increased communication was further explained by an EM, who also believed that
it strengthens the involvement that teams feel. These efforts to enhance communication have
also been emphasized by Developer 10, who feels that more communication is, in most cases,
better than less communication. This could be especially true to increase transparency,
particularly connected to other teams that are not in direct contact daily.

“Generally, the more we talk is usually the better — especially with teams we don’t meet
often.”

As these targeted challenges are broad, naturally, so are the improvement ideas. Developer 1
mentioned that it should be ensured that there is clear communication about status updates and
specified who should be contacted for various questions. Several other developers also
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addressed that it is important to maintain frequent communication with other teams and set
expectations regarding quality. Therefore, the consensus is that more communication is
generally better than less in these contexts.

Furthermore, to provide clear communication of the strategic direction, the previously
mentioned proposal of having managers spend more time at the office could help. This way,
people would have an easier way of communicating continuously, and help discuss why
decisions are being made. Furthermore, there are improvements to be found in terms of
architecture, as mentioned by Developer 23 in a question asking for ideas:

“Transparent architecture with some kind of plan of direction, steps to take, and goals.”

On the other hand, interviewed developers felt that there are improvements to be made in
documenting decisions, including decision goals and motivation. This is also supported by EM
2:

’

“We need to become better at informing and documenting why we need to make a decision.’

Improvements identified for suboptimal and varying decision documentation were operational,
as it was mentioned by developers that there is a need to become better at documenting some
decisions, including the goals and motivations for a decision. For instance, Developer 11
explained it like this:

“[...] like the goal of this meeting is to decide something. Or in your meeting notes, to be
more explicit when it comes to decisions could probably be more helpful. [...] to write it
down basically. | think that gives a good feeling.”

For alignment issues stemming from not fully comprehending the complexities, several
mentioned ideas could be relevant for improvements. The consensus that communication is
vital, and the explained need for informing about why decisions are made, can help with
addressing complexities between roles and be considered in future decisions or work.

Furthermore, the following improvement ideas connect to the challenges stemming from
unclear communication, which is first and foremost targeted at increasing accountability and
responsibility. Or as EM 3 put it:

“With responsibility comes empowerment.”

However, while several interviewees believe in team responsibility, EM 3 also brought up the
following thought:

“Shared responsibility is no responsibility.”

Therefore, it is believed that it should always be written down who is responsible for a decision
and connecting it to a deadline. It has been observed that several product-oriented forums use
a structured approach including these mentioned steps, however, non-product-oriented forums
could become more structured. In this context, non-product-oriented forums are often run by
EMs and involve interpersonal questions, while product-oriented forums are run by POs and
entail technical and product questions.

The idea of responsibility is something that has been expanded by other participants as well.
For example, when writing down responsibilities, it was proposed that responsibility
assignment frameworks could be used, such as RASCI or RAPID. As mentioned by PO 6, there
is a need for clearer responsibilities:

“Make responsibilities clearer. Give clear mandate.”
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Furthermore, delegation is another improvement area connected to responsibilities, which was
proposed to increase the speed and thus try and make decision-making processes more
optimized for a broader range of topics. This was covered by Developer 1:

“We should delegate responsibility for areas more than just features to make sure someone
does it.”

The common view on improving the challenges related to finding information about decisions
has been that it is an overwhelmingly comprehensive task. As information today is scattered
and difficult to find, improvement ideas have been focused on gathering all information in one
central Content Management System (CMS) or Customer Relationship Management system
(CRM), which is not Confluence or Slack, as these lack tools to properly direct information.
Additionally, while interviews have shown that decision forums work suitably, Developer 18
feels differently:

“It’s hard finding the right forums and people to talk to. You need to summarize all that on a
page somewhere.”

Another idea to make information easier to find was connected to updating Confluence, where
it was emphasized that old information is removed from Confluence and that a tool used to
approve that the information is up to date is introduced. Once again, Developer 18 further
emphasized this solution:

“[...] it’s really obnoxiously hard to find accurate information on Confluence. How to solve
this? Auto delete all pages older than X months that haven 't been cleared by the people that
worked on them.”

Furthermore, Consultant 1 had some technical ideas that should be introduced, where SSO-
logins should be used for intranet platforms. This way, it was believed that all employees could
access information systems more regularly and easily. Lastly, one common decision log should
be used, with automated send-outs to relevant people. Worth noting is that efforts to improve
this area have already been made, particularly to showcase what meetings are taking place and
the implementation of smaller decision logs.

Additionally, it became known that previous efforts to focus entire Pl planning on
documentation have been done to create a more unified view and understanding of the need for
documentation.

4.3.2. Addressing Challenges in Collaboration and Understanding

Several ideas regarding improvements to collaboration and team dynamics were mentioned,
such as facilitating collaboration by making teams sit closer to each other or arranging after-
work, which was seen as the responsibility of the EM. Additionally, interviewees also
mentioned how they believe in team responsibility, and as put by ScM 4, all relevant roles and
teams should be represented:

“Make sure there are representatives of all parts when doing refinement and making
decisions.”

Other improvement ideas were mentioned during the survey and interviews that address the
issue coming from limited collaboration and understanding between the different actors within
the organization. Some of these surrounded the need to enhance communication at a strategic
level, especially between POs and Architects, as presented by ScM 3:
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“Better communication between POs and Architects which is then communicated down to
teams instead of developers interrupting development time to find correct teams, POs, etc. to
communicate to.”

Additionally, there were also ideas on improving organizational clarity to be able to increase
the collaboration and understanding between different roles. For example, team principles
should be clearly defined, while dependency graphs could also be used to increase the
knowledge about dependencies between teams. One idea that was tested at one ART was to
have an open day that showcases all teams in a particular ART. Another idea, using provided
tools to facilitate understanding, was introduced in the following way by Developer 18:

“[...] the main problem with decision-making is that not everyone, at all times, has a clear
picture of what product we are actually making and how it fits together. Please just put a
good summary of how everything fits together somewhere, how things are tested, what
features go where, etc., not too deep but not too light on the technical stuff.”

However, as noted by EM 2, there needs to be an agreement between the actors involved and
impacted by a decision for collaboration to work. This way, all participants have an opportunity
to address and understand the issue at hand.

“There needs to be a handshake on it for the responsibility, so that everyone understands, due
to the workload. ”

The difficulties surrounding collaboration in setting team scopes and dependencies impacting
cross-team alignment were particularly expressed by EM 2. In their reflection on the solution
for an issue regarding the borrowing of other team members to help with understaffed teams,
they put it like this:

“It was good that I was the manager, as I could be aligned for myself. It would be a much
bigger challenge if I needed to borrow members outside of my area. ”

However, while working, being dependent on only individual work areas is not desired.
Therefore, it is safe to assume that there are improvements to be found in the use of forums by
implementing more focus on alignment issues and communication surrounding those.

For backlog management and prioritization, it has been found that collaboration through
communication in general can help to improve this. Teams need to be able to communicate
with each other, both about the status and quality of work between them, to properly align it
with the backlogs. ScM 1 described it like this:

“[...] we have someone requesting us to do something but the requester doesn’t understand,
then it’s necessary with some refinement or like to slow down in that decision-making process
to leave some gap, some chance for us, to estimate how big it is.”

Furthermore, some process improvements could also be applied to decrease these challenges.
For example, improvements incorporating feedback loops could naturally create opportunities
for POs to properly align and prioritize the backlogs.

Additionally, the idea of introducing a common backlog was mentioned. Coming from having
important tasks being left unattended due to process weaknesses, the idea was envisioned by
Developer 19 as this:

“I believe we would be way more effective as an organization if we had a company-wide
backlog where anyone can add a task and we first prioritize them, then we decide what tasks
teams should be working on based on what is most important. It would help us decide what to
work on and how to align our efforts.”
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Additionally, systematic planning seems to also be a key to improving these types of issues.
Previously mentioned company-wide backlogs could be used for clear communication for all
teams, as well as previously mentioned upfront architectural work connected to final
deliverables. This could also help in both showing and addressing various complexities.

4.3.3. Addressing Complexities and Coordination in Decision-making
Processes

While the complexities surrounding Zenseact are a natural factor due to the field of work, there
were some improvement ideas to make sense of it. One such idea was on the theme of
architecture, as put by PO 1:

“More upfront architectural work connected to final deliverables, for example, code on
target, would help to reduce the number of late and painful decisions.”

Furthermore, a more structured approach in meetings for each agenda item is another
improvement that could address complexities and optimize decision-making processes,
particularly in non-product-oriented forums. To increase decision transparency, non-product-
oriented forums could establish similarly structured meetings as product-oriented forums, as
these already use a structured approach for each agenda item including responsibilities,
expected outcomes, and decisions.

While these challenges can be hard to improve with pin-pointed efforts, the ambiguity and
complexity often come from new experiences that impact the way decisions are made.
Therefore, PM 3 explained how it could be improved:

“We need to reflect on how we can take that decision in a more structured way the next
time.”

Additionally, to increase the speed of the decision-making processes in complex situations,
Developer 21 had a rather straightforward proposal:

“Dare to take decisions. Don 't let time take the decisions for you.”

Furthermore, to decrease the difficulty in making decisions that require some kind of analysis
of different alternatives, interviewees believe that the decisions need to be iterated and go
through feedback loops. However, as EM 1 noted, in this case, there are clear deadlines and
high safety requirements that may limit the possibilities for iterations:

“Our deadlines and safety requirements don’t fully give us proper time for iterations and
feedback, so we need to find a workaround in some way.”

To increase the technical knowledge in middle management and thus improve complexity
understanding, it is believed that a thorough explanation and visualization of the product,
components, and dependencies is needed. For example, the idea of summaries showing product
information and dependencies between parts, explained by Developer 18 in Section 4.3.1, could
be helpful. By including a more technical perspective, PO, EMs, and ART leadership could
increase their knowledge about the technical perspectives, helping in the collaboration with
developers.

However, the complexity connected to the technical nature of product development is hard to
improve. Therefore, no relevant ideas were provided as the complex nature of this field is not
easily changed and has certain requirements. Furthermore, challenges in the lengthy iteration
cycles were not directly addressed, due to the setup being linked to the organizational
dependency between Zenseact and its owners.
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This chapter aims to analyze and discuss the empirical findings considering existing knowledge
presented in the theoretical background. This master’s thesis aimed to explore challenges in
cross-team decision-making processes in large-scale agile organizations, and to provide
insights into how these processes could be improved. This is achieved through two research
questions which are analyzed and discussed consecutively in this chapter. Section 5.1,
Challenges impacting cross-team decision-making processes, seeks to answer RQ1 while
Section 5.2, Improving cross-team decision-making processes, seeks to answer RQ2.

5.1. RQ1: Challenges Impacting Cross-team Decision-making
Processes

The first research question in this study aimed to explore challenges impacting cross-team
decision-making processes. This section discusses the empirical findings related to this research
guestion, including both the statistical analysis of the survey and the thematic analysis of the
interviews, while also connecting and comparing it to theory from the literature review. The
section starts with a discussion about the most common challenges identified in the survey
together with other interesting insights from the statistical analysis, such as differences between
roles and ARTSs, and how the challenges correlate with satisfaction and perceived effectiveness.
Thereafter, challenges in different areas are discussed further, including communication,
documentation, collaboration and understanding, alignment and dependencies, and
complexities and coordination.

Common Challenges and Their Statistical Connections to Measured Variables

Of the six most common challenges identified in the survey, two were within the category of
aligning plans, three were within the category of allocating resources and one was within the
category of development tasks. Within these categories, lack of understanding of complexities,
lack of alignment, and difficulties with prioritizations emerged as the most common decision-
making challenges in large-scale agile organizations. These findings are consistent with the
interview data as Challenges with information flow were one of the identified categories in the
thematic analysis of RQL.

Interestingly, as can be seen in the findings from the survey, POs and developers encounter
challenges more frequently while Scrum Masters and ART Leadership encounter challenges
less frequently. This may be explained by the fact that POs and developers mostly deal with
decisions about product features and priorities, which may involve complex trade-offs. Scrum
Masters, on the other hand, mainly focus on facilitating the agile process, which may be less
challenging. More surprising is that ART Leadership does not encounter that many challenges.
However, it is important to keep in mind that the number of respondents with this role was quite
low, making it hard to draw any major conclusions based on this.

Large differences were also seen between the ARTs, where ART3 and ART5 encountered the
most challenges and ART1 and ART4 the least. This can be due to ART3 and ARTS5 having
more dependencies between the teams within the ART as well as with other ARTSs, making the
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work more complex. Other possible reasons for this could be differences in employee
background and mindset, maturity of the teams, and differences in leadership style.

When analyzing which variables impacted decision-making satisfaction and perceived
effectiveness the most and the least, it was clear from the correlation matrix and the EFA that
the variables connected to the different decision-making challenges negatively impacted
satisfaction and perceived effectiveness the most. More specifically, Lack of shared
understanding, No arena for solving conflicts, and Missing a clear prioritization had the largest
impact on satisfaction and perceived effectiveness. Interestingly, these were also some of the
challenges that were most frequently encountered, indicating that there is a relationship
between how frequently a challenge is encountered and the satisfaction and perceived
effectiveness of the decision-making process.

The analysis further shows that how frequently a person is involved or affected by a decision
has no significant impact on decision-making satisfaction and perceived effectiveness. The
same goes for the effort spent on the majority of the decision-making activities. However,
Involve ART leaders and Involve Zenseact leaders were slightly positively correlated with
satisfaction. This is an interesting insight since it goes against decentralizing decision-making.
On the other hand, a wish for closer collaboration between developers and managers was
mentioned in the interviews, matching this correlation. To further support this, Dikert et al.
(2016) highlight management support as a key success factor for large-scale agile
organizations, a factor that likely improves the decision-making processes as well by assisting
with collaboration. Additionally, Follow-up on decisions was slightly positively correlated with
perceived effectiveness, suggesting that this could be an important aspect to spend more effort
on to increase the effectiveness of decision-making processes.

Furthermore, the EFA classified No arena for solving conflicts, Important decisions are not
aligned, Missing a clear prioritization, Conflicting priorities within the company, and Low
committing to the plan in the same factor, with high factor loadings for all four variables. This
is the same factor where satisfaction and perceived effectiveness have strong negative loadings.
Looking more closely at these variables it can be observed that all but one (No arena for solving
conflicts) is related to allocating resources, according to the framework by Moe et al. (2012).
Therefore, these findings reveal that challenges within allocating resources, which are decision
challenges mostly on a tactical level, may affect satisfaction and perceived effectiveness more
than other challenge categories. A possible reason behind this may be that decisions about
resource allocation involve complex coordination that often leads to bottlenecks and
inefficiencies (Moe et al.,, 2012), therefore impacting the satisfaction and perceived
effectiveness more negatively than other decision-making categories when challenges are
encountered.

Unclear Communication

Misunderstandings, where people do not interpret the same problem in the same way, are often
the result of a lack of communication. This variability in interpretation can lead to significant
challenges, especially when the product is complex and requires deep knowledge. By
connecting to Cohn (2009), it could be argued that inadequate communication and
documentation strategies could explain these information gaps that make it difficult to create
cross-team alignment and clarity. Additionally, Moe et al. (2012) point out that the probability
of misunderstandings and communication errors rises with the number of teams and team
members, highlighting that the need for communication is even more important in large-scale
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agile organizations. With this in mind, while relating to the empirical findings, the role of the
PO and EM is crucial for clear communication, as they play a vital role in how well-informed
the development teams are.

Inconsistent Documentation

The survey results show that 72% of respondents believe that they spend too little time and
effort on clarifying and documenting decisions. However, as the second agile value highlights
(Fowler and Highsmith, 2001), the primary focus should be on delivering working software
rather than comprehensive documentation. Nevertheless, documentation is still important, and
as argued by Dikert et al. (2016), it is even more so in large-scale agile organizations. This is
because of the complicated dependencies emerging in such organizations making the agile
process more difficult and often requiring more formal documentation. As a consequence, this
often goes against the vital agile principle of limiting documentation and harnessing flexibility.
At the same time, it is important to remember that the Agile Manifesto (Fowler and Highsmith,
2001) still sees value in documentation even if working software is valued more.

One interesting point mentioned in the interviews is the differences in documentation between
generations. A possible reason why older generations often document more could be that they
have been working for longer with traditional software development principles, such as
waterfall, where detailed documentation is deemed more important. With most of their
experience being different than agile, they may find comfort in extensive documentation as
they are used to it. Older generations may also prioritize documentation more in their work
since they have seen the effects of insufficient documentation in the past. Additionally, they
may view documentation as a way to share expertise among various team members and
generations. Younger generations on the other hand may only have worked in an agile context,
where documentation is given less prominence (Fowler and Highsmith, 2001). They also often
prioritize direct communication, and some may perceive documentation as tedious and
unnecessary, especially if they have had negative experiences with outdated documentation in
the past. However, as shown in the empirical data, the quantity and quality of documentation
varies a lot between different individuals in general, no matter how many years they have spent
in the company or in an agile context. As variations and inconsistencies in documentation
across generations have not been specifically discussed in the literature, this may call for a
larger emphasis on reliable methods that remove uncertainties and inconsistencies in the
decision-making processes (March, 1996).

Documentation also seems to vary significantly across different types of decisions. As can be
seen in the empirical data, documentation is often less comprehensive for ways of working type
of decisions compared to product decisions. This is likely due to the nature of the decisions
themselves. Product decisions more often involve clear outcomes, requiring detailed
documentation to ensure alignment and accountability. There may even be legal requirements
regarding documentation, for example, to allow for tracking when a certain decision was made
and by whom. Ways of working decisions on the other hand may involve more nuanced
considerations which can be harder to document. It is also reasonable to believe that ways of
working decisions may be perceived as less important, leading to less emphasis on
documentation.

70



5. Analysis and Discussion

Lack of Collaboration and Understanding

The empirical data shows that one of the biggest categories of decision-making challenges is
connected to collaboration and understanding. This is not just a challenge in the context of
decision-making, but on a more general level in large-scale agile organizations, as
demonstrated by Edison et al. (2021) who mention that cross-team collaboration is one of the
greatest obstacles in such organizations. Moreover, the most common decision-making
challenge identified in the survey was not understanding the complexity. There are likely two
reasons behind this, firstly, that the lack of understanding is related to the complexity of the
product being developed, and secondly, that it is a consequence of limited collaboration.
However, as mentioned in the findings, it is not obvious that simply communicating more will
improve the challenge. Communication must also be done in an organized way without harming
the agile way of working.

The empirical data also brings up a lack of understanding between different levels in the
organization. This disparity is more noticeable in situations where there is no clear owner at a
higher organizational level, which makes it challenging to get the authority to make decisions
that will have a large impact. These results are consistent with arguments put out by Ktata and
Lévesque (2009), who suggest that there is frequently a lack of mutual understanding between
the development teams and the POs, often leading to irrational iteration plans which are
changed frequently. Even if this lack of understanding between developers and POs is not very
pronounced, as seen in the survey where most respondents believe that the level of PO
involvement is good, there may sometimes still be a disconnect between developers and middle
management. The empirical data suggests that this may be because of large discrepancies in
technical knowledge. It is also reasonable to believe that this gap in technical knowledge can
lead to misunderstandings, hindering effective collaboration.

Both a lack of understanding at a higher organizational level and a lack of awareness of
complexities from a higher organizational level are expressed in the findings. Although related,
a distinction can be made between the two. A lack of understanding implies that decisions may
be made by higher organizational levels without them fully grasping the situation, leading to
misalignment. On the other hand, a lack of awareness has more to do with the fact that the
person does not recognize the full scope of complexities. While the literature has no explicit
point of view, the former situation is likely more challenging to improve as it might be outside
of control due to, for example, the inherent product complexity, while the latter is more
connected to missing the bigger picture and could thus likely be solved easier by improving
communication and collaboration.

Suboptimal Alignment and Dependencies

Zenseact, just like other agile organizations, relies heavily on decentralization, but these
characteristics also make it more difficult to keep teams’ alignment and consistency. Even
though decentralization empowers lower levels of the organization, if it is not handled well, it
can result in inconsistent decision-making and information sharing (Cyert and March, 1963).
This supports the empirical challenges that arise when decentralized decision-making
occasionally leads to barriers and misalignment of decisions. The theory emphasizes how
important it is to have efficient tools and processes for collaboration that ensure everyone in
the team is on the same page.
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An interesting idea from one developer was to reduce team dependencies through architectural
decisions and planning to allow for better coordination and dependency management. As
described by Edison et al. (2021), limiting cross-team dependencies can help organizations
speed up processes. However, doing so often reduces the overall value of the insights gained
when teams must coordinate dependencies between each other. It is also important to note that
this goes directly against the Agile Manifesto and its values and principles (Fowler and
Highsmith, 2001), specifically the fourth agile value which prioritizes responding to change
over following a plan. Limiting dependencies in itself may not be negative, but it may still be
challenging due to several factors. First, it assumes that the work content and distribution across
teams can be planned enough, despite the complexities involved in developing autonomous
driving software. Second, it also assumes that it is possible to create an architecture of relatively
independent features, allowing it to separate the workstreams in a good way. And third, it
assumes that such planning would be desirable. There could for example be a risk that a
reduction of dependencies creates a belief that alignment becomes less important. However, as
the empirical data suggests, coordination and alignment will likely remain a fundamental
challenge when making decisions in large-scale agile organizations. Based on the discussion
above, there may be more value in focusing on improving processes and activities to help
identify dependencies and nurture cross-team and cross-ART collaboration. One SAFe event
that focuses specifically on this alignment is Pl Planning (Scaled Agile Inc, 2023b),
underscoring its importance if conducted appropriately.

Another interesting empirical finding that was not discussed in the agile literature regards the
difficulties in changing the scope and capacity of teams due to aspects such as knowledge and
cost. Even if the idea of forming and dissolving teams frequently based on emerging needs may
be beneficial, it is likely very tricky in practice as when teams evolve and become more stable
and mature, they presumably also become more difficult to change. This not only goes for
managerial aspects but also political and cultural. Since restructuring teams often involves
reallocating resources and redefining roles it risks disrupting established decision-making
processes.

Unsolved Complexities and Coordination

As previously mentioned, having established processes and tools in place is crucial to allow for
effective decisions to be made. While this is especially important in larger organizations where
the level of uncertainty is higher due to more complex interactions between individuals and
strategic considerations (Coleman, 1986), it is even more so in large-scale agile settings where
decisions must align across various teams and layers of the organization, and where the
environment is characterized by rapid changes and flexibility. However, as the Agile Manifesto
highlights (Fowler and Highsmith, 2001), individuals and interactions are valued even more
than processes and tools, pointing to a tricky balance. As promoted by frameworks like SAFe,
more structure and established processes can be beneficial for large-scale agile organizations
(Scaled Agile Inc, 2023a). For example, SAFe events and artifacts assist in aligning the
organization. Such processes and tools exist at Zenseact, mainly for product decisions. The
empirical data clearly shows that product-related decisions mostly have a good structure and
flow, which is likely to be attributed to the well-defined processes including forums and
documentation processes. However, the process is often less clearly defined for ways of
working decisions. This is likely due to a larger variation in types of decisions and that the
decisions could depend more on contextual factors based on interpersonal aspects such as
personal relationships. As an EM stated, this probably has less to do with the agile work
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procedures per se, and more to do with people, culture, and values. These thoughts are not
discussed in large-scale agile literature directly, even if they can impact an organization’s
success drastically. Edison et al. (2021) also bring attention to the fact that large-scale agile
methodologies, such as SAFe, may slow down decision-making by adding layers of complexity
to the organizational structure through new roles. These added layers mean more information
handoffs, complicating and slowing down the decision-making process. The survey findings
also show that 43% of respondents believe that they spend too much time and energy on making
decisions, suggesting a potential to improve the process.

What can also slow down or in other ways negatively impact decision-making are too long
Planning Intervals (PI). The three months used at Zenseact are believed by some to be too long,
arguing that it limits the organization’s agility. Long Pls mean long feedback loops, making it
more difficult to quickly adapt to changes, which can delay decision-making or result in
decisions being made based on outdated information. Additionally, in fast-paced environments
with high complexity, too long Pls may make it more challenging for decision-makers to
determine whether a chosen course of action is still appropriate. With this background, Zenseact
has introduced a mid-increment planning every six weeks as an addition to the Pl planning
occurring every twelve weeks, allowing them to plan and coordinate more often. This strategy
aligns with SAFe’s recommendation of targeting eight to twelve weeks (Scaled Agile Inc,
2023c) and demonstrates a proactive approach to maintaining agility and responsiveness.

Making decisions where tradeoffs, or pros and cons, need to be evaluated is also mentioned to
be especially challenging. Tierney (2011) argues that this can be the effect of decision fatigue,
where a person becomes reluctant to make such decisions as they are very advanced and energy-
consuming. Decision fatigue can result in avoidance of decisions or that important factors are
overlooked, ultimately affecting the quality of the decision-making process. This challenging
evaluation of alternatives can also be connected to the rational decision-making model where
individuals weigh the benefits and drawbacks of each option to make the best choice. However,
in real-world situations like the example here, emotions, biases, and incomplete information
complicate the process, suggesting that the bounded rationality model may be better suited,
saving the decision makers both time and mental effort.

A challenge where backlog items were not refined before Sprint Planning meetings was also
observed in the study. The empirical data indicates that this may result in long and ineffective
planning sessions since the meeting’s discussion and clarification of requirements take up
important time. This is consistent with the findings of Moe et al. (2012), who argue that
planning sessions can become lengthy and unfocused when a clear, well-prioritized Product
Backlog is missing. Such a backlog lessens the strategic value of planning sessions and makes
resource allocation more difficult. Moreover, the findings resonate with Moe et al.’s (2012)
claims that POs and development teams may underestimate the complexity of needs, which
may result in frequent plan adjustments in the middle of iterations. As noted by Marks et al.
(2001), these adjustments should ideally require a new iteration plan. It is therefore worth
highlighting the significance of keeping a well-refined backlog to speed up planning sessions
and improve the overall decision-making process. Additionally, maintaining shared knowledge
of the backlog between the PO and the development team is vital for effective collaboration
(Maximini et al., 2018), stressing the importance of collaboration and coordination between
these roles.
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5.2. RQ2: Improving Cross-team Decision-making Processes

The second research question for this thesis was aimed at finding improvements for the cross-
team decision-making process in large-scale agile organizations. Therefore, this section of the
chapter discusses the empirical findings while connecting and contrasting them to the
theoretical background. In general, while the improvement ideas are interconnected and can
address several challenges simultaneously, they revolve around improving cross-team
communication, assigning responsibilities, enhancing collaboration, clarifying documentation,
and maintaining a balance between adaptability and predictability.

Improving Cross-team Communication

The empirical study demonstrates the importance of enhancing cross-team communication for
improved decision-making, as both developers and managers have expressed a desire for
increased transparency in decision-making procedures and reasoning. The main goal of this
desire seems to be to ensure that everyone is informed about the decisions made and feels
included in the work. Furthermore, this is especially important in complex, flexible situations
where the decision-makers need to make informed decisions to proceed and respond quickly to
changing requirements or conditions, as well as in large-scale environments due to the
increased variability and interconnections among teams.

To ensure that everyone is informed of decisions and the reasoning behind them, more strategic
and operational communication is required according to the empirical findings. Organizing
frequent, structured communication sessions, such as weekly cross-team briefings on decision
statuses and rationales that ensure transparency, could be one method to do this (Schwaber,
2004). Regular feedback channels could be established for teams to express their perspectives
regarding decisions and how they are being implemented across teams (Derby et al., 2006),
supporting the understanding between iteration and strategic vision by creating common mental
models (Moe et al., 2012). Agile methodologies already incorporate retrospective meetings and
daily stand-ups, which involve all stakeholders that are affected or relevant, to discuss
challenges and suggest improvements (Sutherland and Schwaber, 2007). This practice, when
further applied to a cross-team context, therefore supports the importance of empirical
suggestions for establishing regular feedback communication. However, there should be an
emphasis on not adding unnecessary meetings and instead utilizing emails for communication
(De Smet et al., 2023).

Moreover, theories supporting decentralized decision-making, where decision power is closer
to the information source and action, are in line with this call for more frequent and transparent
communication (Takeuchi and Nonaka, 1986; Simon, 1991). These theories suggest that
improved information flow can empower people by putting decision-making in the hands of
those who have contextual knowledge. As a result, the findings pointing to increased decision
understanding can thus be assumed to be supported by decentralized decision-making, which
could help in reaching high-quality and quick decisions (Aminov et al., 2019). Nevertheless,
this is not particularly surprising, as agile methodologies are built around the concept of
emphasizing individuals (Fowler and Highsmith, 2001). Instead, the findings show that
decentralized decision-making also holds value in agile organizations that have grown to larger
scales, as teams’ direct knowledge could be leveraged to address immediate project
requirements (Moe et al., 2012). Moreover, decentralized decision-making could also enable
speedier and more responsive decision-making due to the encouragement of transferring
decision-making authority to lower organizational levels (Takeuchi and Nonaka, 1986;
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Mintzberg, 1989). To keep everyone in the company coordinated and coherent, however, it also
requires effective communication channels and prevention of siloed team resources. This
insight reinforces the need for enhanced communication frameworks, such as those used in
Scrum or RAPID (Bain and Company, 2023), that provide consistent knowledge and
involvement among teams and organizational levels for enhanced visibility (Ambler, 2002).
Additionally, dashboards such as Kanban boards can be implemented to visualize workflows
and enhance the transparency of information flows.

The difficulties with information flow brought to light by the findings are also consistent with
the idea of bounded rationality, suggesting that limitations in information processing affect
decision-making quality (Simon, 1955). As this model assumes an individual’s ability to make
decisions is constrained by the information at their disposal and their cognitive capacities, the
empirical findings endorsing organized communication tactics and centralized information
systems offer ways to decrease these information constraints inside the organization. Therefore,
it is underlined by both theory and empirical evidence that there is a need to create conditions
where decision-makers have access to all relevant information necessary to make informed
decisions. As a result, to counteract effects arising from bounded rationality, efforts should
focus on enhancing information symmetry across teams. For instance, this could be achieved
through a robust infrastructure (Edison et al., 2021), which could include systemic
documentation practices, regular update meetings, and digital tools that provide real-time
updates and comprehensive visibility into project statutes and decisions, or through organizing
the organizational macrostructure (Blenko et al., 2010). Nevertheless, this should be done with
care, as there is a risk of information overflow being present if not performed correctly, which
would do more harm than good for the decision-making processes.

However, information asymmetries could arise due to decision-making often occurring in
forums that not all relevant parties can attend or get insights into. Due to this, decisions are
being made without comprehensive stakeholder input. As the empirical findings highlight, the
challenges in capturing the full scope of input may lead to decisions not being fully informed
or accepted across teams. Therefore, there is a need for agreements among all actors impacted
by a decision. By including people from different levels in the decision-making, participation
is encouraged while coherence is improved (Highsmith, 2009; Paasivaara and Lassenius, 2014).
To improve the clarity and traceability of decisions, there needs to be consistent documentation
and decision-making forums that both include and can reach out to all necessary stakeholders.
In this way, both decision quality and buy-in across teams and the organization have the
potential to be improved. However, as shown by the lack of communication channel strategies
and difficulties in finding information, it may be beneficial for information clarity to restructure
and rethink the balance of attending forums and clarifying through documentation.

Assigning Clear Responsibilities

The data collected also suggests that there is confusion around the roles involved in decision-
making, which often leads to inefficiencies in the decision-making process. Therefore, as
indicated by the empirical findings, roles and responsibilities connected to decision-making
processes need to be clearly defined and communicated. This is particularly important across
teams, as it seems that these do not have the same level of communication and understanding,
increasing the ambiguity and complexity among them. One way, which is already applied and
adjusted to fit Zenseact, is to use the clearly defined roles within the decision-making process
outlined in the SAFe methodology (Knaster and Leffingwell, 2018). For example, the decision-
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making process and team alignment to shared objectives are improved by clearly defining and
effectively implementing essential roles such as the PO or RTE (Dikert et al., 2016; Edison et
al., 2021). However, it should be ensured to a greater extent that everyone involved knows their
part, thus reducing confusion and overlapping efforts. Another way could be to utilize
accountability frameworks such as RAPID (Bain and Company, 2023), to increase buy-in and
set clear accountabilities. The use of these frameworks was also proposed by a survey
respondent, showing that there may be a need for further implementation of their use for
increased clarification of responsibilities. Furthermore, the importance of well-defined roles
and responsibilities for improving organizational performance is well-established in
organizational behavior theories (March, 1996). As the empirical data showed the lack of role
clarity often leads to priority issues and ineffective decision-making, it could be useful to apply
these theoretical insights to structure roles more effectively and align goals across teams. The
use of active phrases instead of passive phrases, as described by Minnaar (2019), could assist
in clarifying responsibilities as they imply increased initiatives and ownership.

Furthermore, theories related to decentralization (Mintzberg, 1989), also emphasize the
importance of clear role definitions. This way, effective governance and decision-making
efficiency are ensured, as the approach supports the necessary clear responsibilities to manage
potential complexities coming from distributed decision-making. At the same time, empirical
findings indicate that there are challenges with varying levels of involvement and impact across
roles and teams in decision-making processes. This variability can lead to confusion and
inefficiencies, further underscoring the need for clearly defined roles ensuring that everyone
understands their decision-making authority. Additionally, recurring sessions should thus be
used to review and realign roles and responsibilities as projects evolve and organizational or
cross-team priorities shift. Given the dynamic nature of agile environments, as noted by both
literature and empirical findings, these sessions can help manage the changes effectively and
ensure that all team members across the teams are aligned with current needs and objectives.

Enhancing Cross-team Collaboration

The objective should be to create a trustworthy atmosphere where each team member feels
valued for their contributions to the cross-team decision-making process. Building trust within
and across teams enhances collaboration and empowers them to make more informed, proactive
decisions (Edison et al., 2021). Therefore, large-scale agile organizations need to have a shared
vision, where teams work toward organizational goals and promote a cohesive and aligned
approach to decision-making. As a step towards this, managers should spend more time directly
with the teams at the office, creating opportunities for more effective communication and
improving the alignment of cross-team decision-making. This is in line with and utilizes
heuristics such as face-to-face communication, which is a good fit for agile organizations
(Hone, 2016). Additionally, teams should also be seated together to reduce delays and enhance
communication clarity, helping to create an efficient SAFe configuration (Edison et al., 2021).
In this way, developers would not feel the need to interrupt development time to find the correct
teams, POs, or other managers, to communicate with. Furthermore, the use of consensus-driven
decision models, such as the fist of five or decider protocol (Martins, 2022) could enhance
collaboration as it drives decision-making in an iterative way to common understanding and
agreement.

One recurring theme from the empirical findings was the introduction of some variation of a
company-wide backlog. However, interestingly, there were also some smaller indications of
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already existing backlogs with similar scopes. In this case, there seem to be challenges in the
communication of these, which could be improved with previously explained communication
ideas. However, by utilizing these company-wide backlogs, there may be improvements in the
collaboration and coordination among several teams, or even ARTSs depending on the scope, as
they would together be able to decide on the proper priorities. To manage these backlogs
efficiently at larger scales, empowering teams to take ownership could help (Schwaber, 2007).
Furthermore, for effective use of common backlogs, there should be uniformity and
predictability across the decision-making process by leveraging consistent agile practices
across teams, such as similar Sprint lengths and Definition of Done. (Kersten, 2018).

Furthermore, the empirical findings also touch on the necessity of collaborative decision-
making structures, which are fundamental to complex situations (Vroom and Yetton, 1973),
often found in agile environments. As these structures emphasize the value of shared
accountability and collective participation in decision processes, collaborative decision-making
is recommended by theories on organizational behavior and decision-making for improved
handling of complex situations (March, 1996; Simon, 1991). The idea that well-coordinated
diverse groups make better judgments because they have access to a wider range of information
and perspectives aligns with the improvements aimed at open communication and delegated
responsibilities. Thus, the empirical results support this, as they highlight the necessity for
decision-making procedures to incorporate a wider range of viewpoints to increase the
understanding between organizational levels, while also assisting in resolving challenges
related to cross-team collaboration.

Clarifying Documentation

Another, rather comprehensive but connected, challenge with decision-making regards
inconsistencies in documenting decisions, which affects the clarity and traceability of decisions.
Therefore, the empirical data points to the need for decision documentation practices to be
improved and standardized across teams to include clear, concise, and accessible decision logs.
These logs should furthermore include the context, rationale, expected impact, and follow-up
action for each decision. By implementing a centralized digital platform that updates in real-
time, for example, a central CMS system or auto-updated Confluence setup, transparency
across teams could be increased. Consequently, all team members regardless of their team or
level, would have access to the latest information and understand the context and rationale
behind decisions. This is also in line with the emphasis of decentralized decision-making
theories on the importance of placing decision-making authority closer to the information
source (Simon, 1991; Mintzberg, 1989). However, it needs to be emphasized that such a tool
must be implemented and used correctly to decrease scatteredness and confusion, rather than
increasing it. Therefore, instead of just adding another tool, there could be a reasonable logic
to first explore the possibilities for improvements of the present communication tools in terms
of automation, structure, and accessibility. Furthermore, while the first agile value emphasizes
individuals and interactions over processes and tools (Fowler and Highsmith, 2001), these tools
should, in a large-scale environment, instead be seen as a means to enhance team interactions
in especially cross-team decision-making processes.

Additionally, theories argue for the necessity of good documentation practices to ensure that
all decision-making activities are recorded, transparent, and traceable (Cohn, 2009). One way
could be to document continuously during decision sessions or create collaborative
documentation practices that ensure awareness (Lucidspark, 2024). Therefore, proper
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documentation supports organizational memory and accountability, which are essential in
complex and dynamic environments often found in contexts where several teams need to work
together. As the empirical data revealed inconsistencies and gaps in decision documentation,
creating confusion and hindering effective decision-making, there is also an empirical need to
implement documentation practices that provide clear and accessible decision records. This
could be done, for example, by developing and implementing a standardized documentation
protocol that includes templates and guidelines for recording decisions, rationale, and
expectations, while being accessible to relevant parties. These protocols would also make it
easier to note during sessions, as the structure would already be provided. However, while these
types of protocols are used by specific instances or forums, they need to be used consistently
throughout the organization for optimal impact. Furthermore, real-time documentation and
tracking of decisions, such as tools enabling auto-deletion of certain irrelevant and old pages
or auto-updated information, could be facilitated by utilizing digital tools to improve the
decision-making process. Digital tools and technologies, such as using Al in Microsoft Teams,
will only become better and thus help greatly in notetaking and auto-transcriptions used in
documentation. This way, these empirical challenges are addressed by ensuring that updated
information is always accessible for decision-makers, reducing delays in communication across
teams.

Maintaining a Balance

In complex organizations, however, striking a balance between decision-making flexibility and
organized communication is essential (March, 1996; Shapira, 1996). While agile approaches
frequently place a strong emphasis on flexibility, organized communication is still necessary to
make sure that every action taken by a large-scale organization is in line with its aims and
objectives. Again, regular and brief coordination meetings among teams can give the right
amount of structure while still enabling the flexibility required in organizations of agile
character (Moe et al., 2012). On the other hand, as exemplified by the empirical study,
dependencies could also be reduced. Moreover, the need for clear and transparent architecture
connected to final deliverables could also help in finding this balance. As indicated by the
empirical findings, upfront architectural work would reduce the number of late changes, thus
increasing organized communication, while still enabling enough flexibility for decisions
connected to the development. By leveraging architecture, predictability is enforced which
could increase alignment across large-scale organizations, assisting teams that experience
delays and redundant processes that hinder agile responsiveness.

However, the empirical findings indicate that there are struggles with maintaining the balance
between adaptability and predictability. To combat the issue of maintaining this balance,
scorecards could be implemented to ensure efficient daily operations that contribute to long-
term objectives by coordinating strategic plans with operational performance (Kaplan and
Norton, 1996). Additionally, there may be a benefit from developing decision-making
frameworks that can shift between adaptive and predictive modes depending on the context. In
this way, there are opportunities to maintain some level of predictability while navigating
uncertainty typical for agile settings. These hybrid decision-making models could, for instance,
incorporate agile methods for project and product development decisions often found in
decisions made on an operational level while traditional methods are used for resource
allocation and long-term planning, that is in tactical and strategic decision-making. However,
it is worth noting that resource allocation could be greatly improved if managed to adjust to
project demand and progress rather than long-term planning (Reinertsen, 2009). This approach
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could address the findings where there is a need for consistency in strategic direction and
resource management while having the flexibility to make quick adjustments. However, the
models should ideally be robust yet flexible enough to withstand and adapt to external and
internal changes. By implementing guidelines clearly stating when it is acceptable to deviate
from the norm and under what circumstance, adjustments to new information could be made.
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Decision-making in large-scale agile organizations is characterized by complexity and dynamic
interactions, presenting a unique environment where organizational decision-making is
becoming more and more defined by the requirement of cross-team integration and
collaboration. Agile methodologies place a high value on responsiveness and adaptability, yet
distributing decision-making among multiple agile teams can be difficult and result in strategic
misalignments. Existing research does not clearly cover why agile organizations have these
alignment issues, pointing at a need to better understand this.

This master’s thesis aimed to explore challenges in cross-team decision-making processes in
large-scale agile organizations. Further, it sought to understand and provide insights into how
these cross-team decision-making processes could be improved in large-scale agile
organizations. To answer these research questions, a single organization case study was carried
out, combining quantitative and qualitative research methods. Data was collected through a
literature review, a quantitative and qualitative survey, qualitative interviews with employees
of different roles, and observations.

This chapter presents the conclusions of the study. The following section revolves around
answering the two research questions. Thereafter, academic and practical implications are
provided. Lastly, limitations and concluding suggestions regarding future research are
presented.

6.1. Answering the Research Questions

The first research question set out to answer “What challenges are impacting the cross-team
decision-making processes in large-scale agile organizations?”. To answer this question, data
was collected primarily through a survey and interviews, but also through a literature review.
It can be concluded that the challenges impacting cross-team decision-making processes in
large-scale agile organizations can be grouped into three main categories: challenges with
information flow, including communication and documentation, challenges in collaboration
and understanding, impacting alignment and backlogs, and complexities and coordination in
decision-making processes. Notably, POs and developers encounter challenges related to cross-
team decision-making more frequently while Scrum Masters and ART Leadership encounter
such challenges less frequently. Interestingly, in the decision-making categories where
decisions are made more frequently, challenges are encountered less frequently. Additionally,
the study concludes that how frequently challenges are encountered varies across the
organization. ARTs encountering more challenges also tend to have a greater imbalance in the
effort spent on various decision-making-related activities.

The second research question for this thesis was “How can the cross-team decision-making
processes in large-scale agile organizations be improved?”. The collection of qualitative data
from the survey and interviews, as well as from theory, shows that improving the decision-
making processes is a multifaceted and complex journey. However, by focusing on selected
areas, the decision-making processes can be improved step-by-step. First, communication is
important for effective decision-making and can be improved with regular, structured
communication sessions and transparent information sharing that creates a common
understanding across teams. Thereafter, roles and responsibilities should be clarified by
explicitly defining and communicating them. With this, organizations can minimize confusion
and streamline decision-making processes. Furthermore, collaboration is another important
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area in decision-making, especially in large-scale agile organizations. This could be improved
by enhancing alignment across teams by encouraging engagement from more organizational
levels and teams in the decision-making processes. The decision-making processes are also
impacted by the level of documentation, and by standardizing these practices, decisions become
more traceable, transparent, and accessible. This way, rationales become clearer while
organizational memory and accountability are supported, which is essential in large-scale agile
environments. However, while there seems to be a need for more structure and quantity of
information, there is a need to find and keep the balance between adaptability in decision-
making processes and predictability in the planning process. This could be done by using
scorecards that help organizations navigate the uncertainty of large-scale setups and align cross-
team agile operations with long-term goals.

6.2. Academic Implications

This thesis identifies and categorizes challenges in cross-team decision-making within large-
scale agile organizations, shedding light on an area that has been underexplored by contributing
to the understanding of practical challenges in such settings. Specifically, it answers Moe et
al.’s (2012) call for future research to better understand difficulties in aligning decisions on all
levels in agile organizations. The categorization into three main categories provides a structured
taxonomy that can be used as a basis for future research, where researchers could refine,
expand, and validate the taxonomy through empirical studies.

Further, while the improvement ideas identified in this study are interesting for large-scale agile
organizations, they may also be that for the research area of decision-making in complex and
dynamic organizational environments more broadly. This is because such environments are
likely to share a lot of the same challenges, such as communication, collaboration, and
coordination challenges. It may also be the case that organizations adopt practices that are part
of agile without explicitly saying that they are working according to agile principles, making
the findings in this study relevant also for them. Additionally, the theory about decentralized
and collaborative decision-making presented in Sections 2.3.3 and 2.3.4 indicates that many
decision-making challenges common in agile organizations also appear in non-agile
organizations that follow such decision-making models, for example, difficulties with
organizational alignment (Cyert and March, 1963) and groupthink (Janis, 1972).

Another academic implication this thesis provides is that it highlights the importance of
communication for successful cross-team decision-making. While Dikert et al. (2016) present
communication as a success factor for large-scale agile transformations, the connection to
decision-making is missing. In general, there are limited studies diving deeper into
communication and decision-making as more deeply interrelated concepts. Therefore, this
could be further investigated by, for example, seeing communication through the lens of
systems theory by building on Niklas Luhmann’s communication theory (Seidl and Becker,
2006), defining communication as a synthesis of information, utterance, and understanding.

6.3. Practical Implications

This study offers practical insights for large-scale agile organizations aiming to improve their
decision-making processes. Firstly, there should be prioritizations on establishing regular
communication sessions and ensuring transparent information sharing across teams. POs and
EMs should focus on having regular updates with stakeholders across teams to ensure
alignment and transparency, while also implementing mechanisms for continuous feedback
between development teams and stakeholders. ART Leadership should also facilitate regular
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ART-level meeting points to enable transparent information flow and ensure alignment across
all teams within the ART. The use of, for example, Kanban boards or other dashboards could
be a useful tool in large-scale agile organizations to provide transparent, comprehensive, and
automated progress updates used in the decision-making processes.

Secondly, POs should clearly prioritize and manage the backlog while setting expectations on
development teams regarding deadlines, as this helps with understanding the situation and
planning for decision-making processes. On the other hand, EMs should clarify roles and
responsibilities by clearly defining responsibilities and expectations for each team member,
while ensuring that resources are allocated based on understanding of roles and project needs.
Additionally, on an ART Leadership level, the roadmap should be clearly communicated
together with the importance of each team’s contribution to reaching the goals. This way,
dependencies in large-scale environments would be clearer, making the decision-making
processes across teams more efficient. To further increase decision-making efficiencies, there
should be defined and communicated engineering practices and standards to be followed by
teams. While this would hurt the autonomy stemming from an agile way of working, it would
improve decision-making processes.

Thirdly, to foster collaboration, POs should be open to organizing workshops to bring together
developers and other stakeholders to discuss product requirements and be able to make
decisions based on information from several teams. Additionally, EMs should try and foster
collaboration and knowledge sharing by encouraging and enabling ways of working suitable
for cross-team projects. Furthermore, ART Leadership should utilize PI planning sessions to
align cross-team efforts and objectives. However, it may be wise to use mid-PI sessions as well
to iteratively improve and realign efforts. A collaborative culture should also be encouraged by
increasing engagement and participation across teams in larger decision-making processes,
such as those during ART-level events. This collaboration could also be improved by creating
and supporting smaller communities or forums, which could utilize highly focused discussions
to improve decision-making processes.

6.4. Limitations

While the study provided valuable insights in answering the research questions, it is important
to acknowledge certain limitations that may affect the generalizability and interpretation of the
findings. As this master’s thesis is a case study conducted solely in collaboration with Zenseact,
there may be limitations in terms of generalizability. Zenseact is characterized by its own
culture and processes and may therefore face challenges that other actors do not share in their
industry. Additionally, there may be specific challenges more prevalent in their industry that
do not hold in other large-scale agile organizations in other industries, further impacting the
generalizability. Zenseact is also in a special situation as they need to align with their owner
Volvo Cars on many decisions. In other words, it may be challenging to identify whether the
challenges and improvement ideas observed in the case study are unique to the organization
being studied or if they are common across large-scale agile organizations. However, the
literature review helped address this concern, showing that the findings largely match with
large-scale agile organizations in general.

Another limitation is related to the sampling strategy of the interviews, where the interviews
were mostly conducted in one ART due to time constraints in the other ARTSs. This may present
a limitation in the depth of the qualitative insights gathered. Additionally, it becomes
challenging to quantify to which extent the challenges identified in one ART or team apply to
other ARTSs, or if they are even prevalent at all. However, the survey compensates for this by
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covering all ARTSs to an equal extent, providing quantitative data that allowed the researchers
to compare and contrast challenges between the ARTS. Interesting to note here is that the ARTS
encountering decision-making challenges more frequently had the least time available to
participate in the study.

In the context of limitations, it is also crucial to reflect on to which extent the survey
respondents answered the survey gquestions with the specific scope in mind. Even if the
respondents were continuously reminded that the survey focused specifically on decisions
impacting cross-team alignment, there is a risk that some respondents may have answered the
questions thinking about decision-making on a more general level, for example also including
decisions that are made only within one team.

Additionally, for RQ2, it is important to acknowledge that without analytically testing the
identified improvement ideas, it is difficult to determine for certain whether and to what degree
they would improve cross-team decision-making processes. Therefore, future studies should
focus on running such experiments, as explained further below.

6.5. Suggestions for Future Research

The identified challenges and proposed improvements provide opportunities for further
empirical research. For example, researchers could investigate specific communication
strategies, initiatives to improve role clarity, or collaboration techniques in real-world large-
scale agile organizations. One way of doing this is through action research, where experiments
are designed to assist in finding solutions. By testing different improvement ideas by for
example following specific agile teams, researchers can co-create an environment where
change is actively induced into the teams to see how they adapt. For example, one team can be
given very concrete guidelines and another team more abstract ones. Concrete guidelines could
entail, for example, implementing specific collaborative decision-making sessions, clarifying
roles and responsibilities, or implementing frameworks for decision documentation, such as
RASCI. Abstract guidelines, on the other hand, could include promoting information sharing
and transparency, nurturing a culture based on values expressed in the Agile Manifesto, or
expectations on monitoring and evaluating decision outcomes. Teams could then be asked to
rate to which extent they encounter decision-making challenges before and after the action
research has been conducted. However, as organizational change often takes time, such studies
will likely need to be conducted over an extended period to be able to observe the long-term
effects of implementing the proposed improvements.

Relatedly, future research should focus on evaluating improvement ideas commonly mentioned
in practitioners’ literature, such as consensus-driven decision-making models like the fist of
five and decider protocol. This way the gap between what is used in practice and what is
suggested in literature can be narrowed. Consequently, fostering such an evidence-based
culture could lead to improved decision-making practices across large-scale agile organizations
across various industries.

Another interesting area for future research could be to look closer into the cross-team decision-
making processes in large-scale agile organizations from the perspective of the leadership level.
This can provide valuable insights into how leaders influence aspects such as collaboration and
alignment. Research in this area could for example explore the impact of different leadership
styles on the efficiency and effectiveness of the decision-making process.

The interdisciplinary nature of the research also presents opportunities for collaboration
between scholars from various fields, such as organizational psychology, information systems,
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and management. For example, future research can dive deeper into the psychological factors
behind the decision-making challenges to better understand the root causes. This would allow
for the generation of improvement ideas that are even more connected to the psychological
aspects of decision-making, aspects that are very prominent in the field.

Many aspects of the findings in this study can be related to agile values, almost to the degree
that agile values may provide useful guidance for improving cross-team decision-making
processes. Thus, it would be of interest to further investigate the connection between decision-
making challenges and agile values and principles. Perhaps a deeper exploration could reveal
specific agile principles that effectively address common decision-making challenges. This
could lead to improved frameworks or guidelines, integrating agile values more into decision-
making processes.
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Appendix A: Survey Questions

Master's Thesis Survey: Decision-making in
self-managing, agile organizations s

Hello!

We are happy that you have found this survey related to our master's thesis project here at Zenseact, supervised by ART
Engineering Manager Elisabet Eriksson.

The thesis aims to explore how effective decision-making can be facilitated in self-managing, agile organizations (such as
Zenseact), specifically focusing on decisions that impact cross team alignment.

We would really appreciate you taking the time to complete this survey. It only takes about 5-7 minutes, and the survey
data will be treated with confidentiality. If you have any questions, don't hesitate to reach out to us in Slack!

Thank you,
Simon Schuster and Tomislav Lastro

* Required

Roles and experience

This set of questions is for us to understand your role and experience at Zenseact.

1. What is your role within Zenseact? *

O Developer

O Scrum Master
Engineering Manager
Product Owner

O
O
O ART Leadership (RTE, ART EM, ART PM)
O

Other

2. Which ART do you belong to? *

(O AR

ART2
ART3
ART4

ARTS

O O O O



Appendix A: Survey Questions

3. How long have you been working at Zenseact/Zenuity? *

O <1 year

1-2 years

4-5 years

£
O 2dyears
O
O

5+ years

4. How long have you been working in or with agile teams? (Including jobs before Zenseact) *

(O <1year
O 1-2years
() 2-4years
(O 4-5years
O

5+ years
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Appendix A: Survey Questions

Understanding your role and influence in decision-making

This set of questions is for us to understand your role and influence in the decision-making processes. The following questions
only concern decisions that impact your team's alignment with other teams (cross team alignment), in other words, decisions
that must be coordinated between teams.

5. How frequently are you as an individual involved in decisions that impact cross team
alignment? l.e. you are actively taking part in making the decision. *

O Never

O Once a month or more seldom
A few times a month
Once a week

A few times a week

Q Q Q@ G

Daily

6. How frequently are you as an individual affected by decisions that impact cross team
alignment? l.e. you are affected by decisions made by someone else. *

O Never

O Once a month or more seldom
A few times a month
Once a week

A few times a week

g g o O

Daily

7. For decisions that impact cross team alignment, how frequently do you make decisions
regarding the process of aligning ART-/company level plans with team-level plans? *

O Never

O Once a month or more seldom
A few times a month
Once a week

A few times a week

g 9 9 O

Daily
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8. For decisions that impact cross team alignment, how frequently do you make decisions
regarding the process of allocating resources? *

O Never

O Once a month or more seldom
A few times a month
Once a week

A few times a week

0 0 O O

Daily

9. For decisions that impact cross team alignment, how frequently do you make decisions
regarding the process of performing development tasks? *

O Never

O Once a month or more seldom
A few times a month
Once a week

A few times a week

O O O O

Daily

10. Are there any other types of decisions that you make that impact cross team alignment?

11. Who typically makes decisions that impact cross team alignment in your team? *

O The development team
O The delivery team
O Delegated to ART Leadership

Delegated to decision forum

Other

O
(O Individual
L

v



Appendix A: Survey Questions

12. Please specify which individual in Q11 (role-based or knowledge-based, e.g. PO or the person
with the most knowledge in the subject) *

13. In what forum are decisions that impact cross team alignment typically made? (Multiple
choices available) *

D Team refinement

[:] ART refinement

Product refinement & design review meeting
WoW refinement

Solution refinement

Architecture meeting

C++ forum

SRC CI forum

ELT

ZIT

Ad hoc meetings

Other

0O O 00000000
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Identifying challenges in decision-making

This set of questions is for us to understand the challenges that you may face in the decision-making processes. As before, the
focus is on decisions that impact your team's alignment with other teams (cross team alignment).

14. For decisions that impact cross team alignment, how frequently do you encounter challenges
regarding the process of aligning ART-/company-level plans with team-level plans in the
following areas? *

Never Every time

Lack of shared

understanding

(e.g. what is

supposed to be O O O O O
delivered in the

upcoming

release)

Not
understanding
the complexity

(eg.
rz(?uirements O O O O O
not being

specified and
explained)

No arena for

solving

conflicts (e.g.

meetings to

discuss conflicts O O O O O
between long-

term quality

and short-term

progress)

Not involving
the team (e.g.

involvi 1

el O O O O O
in important

decisions)
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15. For decisions that impact cross team alignment, how frequently do you encounter challenges
regarding the process of allocating resources in the following areas? *

Never Every time

Important
decisions not
aligned (e.g.
postponing
important
decisions and O O O O O
therefore
adding too
many features
to the sprint
backlog)

Missing a clear

prioritization

(e.g. product

backlog not

being \zell— O O O O O
prioritized and

aligned to all

decisions)

Missing a
definition of
done (e.g. no
clear definition
of done that
prolongs work, O O O O O
therefore using
up resources
that could be
used on other
tasks instead)

Conflicting
priorities
within the
company (e.g.
lost resources

durin

iteratg'ms due O O O O O
to conflicting

priorities and

lacking support

from the

organization)

Low

commitment

to the plan

(e.g. creating

individual plans

instead ofp O O O O O
following the

team’s plan due

to an unrealistic

sprint backlog)

Vil
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16. For decisions that impact cross team alignment, how frequently do you encounter challenges
regarding the process of performing development tasks in the following areas? *

Never Every time

Not

confronting

each other (e.g.

unwillingness to O O O O O
argue with

other)

Lacking team

orientation

(e.g. missing a

clear team O O O O O
direction when

performing

tasks together)

Unrealistic

plans (e.g. due

to over-

ambitious O O O O O
product

backlogs)

Decision-
hijacking (e.g.
team members

making

decisions O O O O O
without

informing the

others)

Lack of

knowledge

(e.g. not being

able to give

feedback or

discuss during O O O O O
the decision-

making process

due to lack of

knowledge)

Technocracy
(e.g. high expert
power attained
by certain
individuals
creating O O O O O
roadblocks for
shared and
aligned
decision-
making)

17. For decisions that impact cross team alignment, are there any particular challenges that you
are facing? If so, please describe them.
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Overall thoughts on the decision-making processes

This set of questions is for us to understand and assess your overall thoughts and satisfaction levels, as well as to gather po-
tential improvement ideas you may have. As before, the focus is on decisions that impact your team'’s alignment with other

teams (cross team alignment).

18. For decisions that require alignment with other teams, we... *

Too little

Communicate

Utilize
collaborative
tools, platforms,
and resources
(e.g.
Confluence,
Slack)

Spend time and
energy

Discuss
conflicting
views

Make decisions
with confidence

Draw on data
and information

Follow-up on
decisions

Involve the PO

Involve ART
leaders

Involve
Zenseact
leaders

Clarify and
document
decisions

O

d O D o Q9 O

O

O

b O Q © O @

O

Just right

O

G € © O @ ©

O

g o o 9 © o

O

Too much

O

g O @ O 0O O

O

19. For decisions that impact cross team alignment, how satisfied are you with the current
decision-making processes in general? *

(O Very satisfied

O Somewhat satisfied

Neither satisfied nor dissatisfied

O
O Somewhat dissatisfied
O

Very dissatisfied
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20. For decisions that impact cross team alignment, how effective do you perceive the decision-
making processes in general to be? *

O Very effective

O Somewhat effective

O Neither effective nor ineffective
O Somewhat ineffective
O

Very ineffective

21. Are there any additional comments or insights you would like to share regarding decisions
that impact cross team alignment?

22. Do you have any ideas or thoughts on how the effectiveness of decision-making processes
can be improved regarding decisions that impact cross team alignment?

23. Are you interested in providing us with your additional thoughts and ideas or by participating
in future steps of the research? If so, please provide your name and we will reach out to you.

This content is neither created nor endorsed by Microsoft. The data you submit will be sent to the form owner.

@8 Microsoft Forms



Appendix B: Interview Guide

Introduction

o Introduce the researchers and topic
e Aim and format of the interview
o Aim: Learn more about the team, dive deeper and confirm results from
survey (RQ1), start digging into solution ideas (RQ2)
o Format: 1 hour, in-person
e Conventions (confidentiality, recordings, transcribing, everybody’s view, open
debate)
e Personal introduction of participants
o What is your role?
o How long have you been in your role?
o Do you have any previous experience in your current role?

Discussion
Current Decision-making Process

1. Tell me about the last time you made a decision that required cross-team alignment?
1.1. Why did you need to align with another team?
1.2. Describe the process?
1.3.Who made the decision?
1.4.Was it documented? How?
1.5. Did you find the process effective?
1.6. Developers: Are you involved enough in cross-team decisions?
2. Describe a situation when you effectively made a decision that required cross-team
alignment?
2.1.Why was it effective?
2.2.What prevents you from always having this effective process?

3. How do you perceive cross-team alignment decisions are communicated? Are the
right people informed?
3.1. Do you believe that you have the right communication channels to effectively
make decisions across teams?
3.1.1. Why? Why not?
3.1.2. How can this be improved?
3.2.(Does this vary between developers and PO/PM/EM?)
4. Do you have someone responsible/accountable for each decision?
4.1.1s this stated somewhere? (Both specifically for each decision, but also more
generally in terms of the responsibilities of the role)
4.2. How do you make sure that other teams know who is responsible for a
decision?
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Challenges and Solutions

5. Are there any challenges that you as a team face when aligning decisions across
teams?

5.1.1f yes, please describe them.

5.2.If not, what works? Why?

5.3. What effect does your agile WoW have on this? Would this challenge be
solved if your organization was more traditional/top-down? Or do you need
to be more agile?

5.4.1s there a specific type of cross-team alignment decisions that are especially
challenging to make?

5.4.1. E.g. product or WoW type of questions?

6. Our survey suggests that the following are the most common challenges: ‘Not
understanding the complexity’, ‘Lack of shared understanding’, ‘Conflicting
priorities within the company’, ‘Important decisions are not aligned’, and ‘Missing a
clear prioritization’

6.1. Describe why this is challenging.
6.2. How do you think this can be solved?

7. Our survey indicates that a lot of you believe that you spend too much time and
energy on cross-team decision-making. Do you agree?

7.1.Why is that?
7.2.How do you think this can be solved?

8. Our survey indicates that a lot of you believe that you spend too little time/effort on

clarifying and documenting decisions. Do you agree?
8.1. Why is that?
8.2.How do you think this can be solved?

9. Do you believe that it is clearly defined which cross-team decisions should be
addressed in which forum? Explain more.

10. Do you believe that it is clearly defined who to reach out to regarding different types
of cross-team decisions? Explain more.

11. Is there anything else related to cross-team decision-making challenges that we

haven’t captured yet?
12. Any ideas of how the decision-making process can be improved?

Summing Up

13. Is there anything that we haven’t covered that you want to mention?
(alt. What do you think I should have asked you about that I haven’t?)

e Thanking the interviewee(s)
¢ Informing about next steps for thesis, including presentations in June.
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Appendix C: Interview Coding Examples

Table C.1: Example of the coding process in the thematic analysis for the category Challenges

with information flow.

Phase 1

information about
decisions on Slack and
Confluence

Challenges in finding

Phase 2

Systemic difficulties
in finding relevant
information about

' Phase 3

communication
channel strategy

decisions
Information overflow
Communication and
information
Too many information management
channels, making it
difficult to find the
right information Lack of

Dependence on note-
takers for
documentation

Difference in mentality
between generations
regarding how much
documentation is
useful

Differing views on
documentation
necessities

Suboptimal and
varying decision

Issue with clarifying
and documenting
decisions

Suboptimal decision
documentation

documentation

Phase 4

Challenges with
information flow

X1



Appendix D: Contingency Tables and
Chi-squared Tests

Table D.1: Contingency table for decision involvement, split by role.

Contingency Tables

Role
Involved ART Leadership  Developer Other EM PO ScM Total
0 Observed 0 6 0 0 0 0 6
% within column 0.0% 10.2% 0.0% 0.0% 0.0% 0.0% 6.8%
1 Observed 0 19 0 0 0 3 22
% within column 0.0% 32.2% 0.0% 0.0% 0.0% 27.3% 25.0%
2 Observed 0 16 2 1 0 4 23
% within column 0.0% 27.1% 66.7 % 33.3% 0.0% 36.4% 26.1%
3 Observed 0 7 0 0 3 2 12
% within column 0.0% 11.9% 0.0% 0.0% 375% 18.2% 13.6%
4 Observed 2 7 1 1 2 1 14
% within column 50.0% 11.9% 33.3% 33.3% 25.0% 9.1% 15.9%
5 Observed 2 4 0 1 3 1 11
% within column 50.0% 6.8% 0.0% 33.3% 375% 9.1% 12.5%
Total Observed 4 59 3 3 8 11 38
% within column 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Table D.2: Chi-squared test for decision involvement, split by role.

¥° Tests
Value df p
X 36.2 25 0.068
N as

Table D.3: Contingency table for decision affectedness, split by role.

Contingency Tables

Role
Affected ART Leadership  Developer Other EM PO ScM Total
1 Observed 0 12 0 0 0 4 16
% within column 0.0% 20.3% 0.0% 0.0% 0.0% 364% 18.2%
2 Observed 1 19 2 1 2 2 27
% within column 25.0% 32.2% 66.7 % 33.3% 25.0% 18.2% 30.7%
3 Observed 1 9 1 1 2 1 15
% within column 25.0% 15.3% 333% 33.3% 25.0% 9.1% 17.0%
4 Observed 1 8 0 0 1 4 14
% within column 25.0% 13.6% 0.0% 0.0% 12.5% 364% 15.9%
5 Observed 1 11 0 1 3 0 16
% within column 25.0% 18.6 % 0.0% 33.3% 375% 0.0% 18.2%
Total Observed 4 59 3 3 8 11 88
% within column 100.0 % 100.0 % 100.0% 100.0 % 100.0% 100.0 % 100.0%

Table D.4: Chi-squared test for decision affectedness, split by role.

%" Tests
Value df p
X 18.3 20 0.566
N 38
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Table D.5: Contingency table for satisfaction, split by role.

Contingency Tables

Role
Satisfaction ART Leadership  Developer Other EM PO ScM Total
1 Observed 0 6 0 0 0 0 6
% within column 0.0% 10.2 % 0.0% 0.0% 0.0% 0.0% 6.8%
2 Observed 1 15 1 1 2 3 23
% within column 25.0% 254% 333% 33.3% 25.0% 27.3% 26.1%
3 Observed 1 13 1 1 4 3 23
% within column 25.0% 22.0% 333% 33.3% 50.0% 27.3% 26.1%
4 Observed 2 24 1 1 2 3 33
% within column 50.0% 40.7 % 33.3% 333% 25.0% 27.3% 375%
5 Observed 0 1 0 0 0 2 3
% within column 0.0% 1.7% 0.0% 0.0% 0.0% 18.2% 3.4%
Total Observed 4 59 3 3 8 11 88
% within column 100.0% 100.0% 100.0 % 100.0% 100.0% 100.0 % 100.0%
Table D.6: Chi-squared test for satisfaction, split by role.
X2 Tests
Value df p
¥ 145 20 0.804
N 38
Table D.7: Contingency table for perceived effectiveness, split by role.
Contingency Tables
Role
Effectiveness ART Leadership  Developer Other EM PO ScM Total
1 Observed 0 5 0 0 0 1 6
% within column 00% 85% 0.0% 00% 0.0% 9.1% 6.8%
2 Observed 1 17 1 0 5 4 28
% within calumn 25.0% 28.8% 333% 00% 62.5% 364% 31.8%
3 Observed 2 15 0 1 1 1 20
% within column 500% 25.4% 0.0% 333% 12.5% 9.1% 22.7%
4 Observed 1 21 2 2 2 3 3
% within calumn 25.0% 35.6% 66.7 % 66.7 % 250% 27.3% 352%
5 Observed 0 1 0 0 o] 2 3
9% within column 00% 1.7% 0.0% 00% 0.0% 18.2% 34%
Total Observed 4 59 3 3 8 " 88
% within column 100.0 % 100.0 % 100.0 % 100.0 % 100.0 % 100.0 % 100.0 %

Table D.8: Chi-squared test for perceived effectiveness, split by role.

¥° Tests
Value df p
X 19.2 20 0.511
N 38

XV



IX

ion Matri

Correlat

Appendix E

Correlation Matrix (dark orange: r > |0.6], orange:|0.4| <r < |0.6], light orange: |0.2| <r< |0.4|)
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Appendix F: Exploratory Factor Analysis

Table F.1: Factor statistics, summary.

Factor SS Loadings

‘ % of Variance

Cumulative %

1 6.78 20.54 20.5
2 3.13 9.49 30.0
3 2.35 7.13 37.2

Table F.2: Factor statistics, inter-factor correlations.

Factor
2
1 — 0.152 -0.274
2 — 0.103
3 J—

Table F.3: Assumption check, Bartlett’s Test of Sphericity.

1328

528 <.001

Table F.4: Assumption check, KMO Measure of Sampling Adequacy.

MSA | MSA

Overall 0.750 | Unrealistic plans 0.735
Involved 0.540 | Decision-hijacking 0.906
Affected 0.717 | Lack of knowledge 0.801
Aligning plans 0.672 | Technocracy 0.709
Allocating resources 0.623 | Communicate 0.611
Development tasks 0.593 | Utilize collaborative tools 0.718
Lack of shared understanding 0.790 | Spend time and energy 0.526
Not understanding the complexity 0.782 | Discuss conflicting views 0.814
No arena for solving conflicts 0.817 | Make decisions with confidence 0.473
Not involving the team 0.749 | Draw on data and information 0.831
Important decisions are not aligned 0.866 | Follow-up on decisions 0.742
Missing a clear prioritization 0.823 | Involve the PO 0.386
Missing a definition of done 0.868 | Involve ART leaders 0.602
Conflicting priorities within the 0.806 | Involve Zenseact leaders 0.548
company

Low committing to the plan 0.827 | Clarify and document decisions 0.653
Not confronting each other 0.772 | Satisfaction 0.831
Lacking team orientation 0.899 | Effectiveness 0.838

XVII



DEPARTMENT OF TECHNOLOGY MANAGEMENT AND ECONOMICS
DIVISION OF INNOVATION AND R&D MANAGEMENT
CHALMERS UNIVERSITY OF TECHNOLOGY

Gothenburg, Sweden
www.chalmers.se

CHALMERS

UNIVERSITY OF TECHNOLOGY



