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Abstract

Application of agile software development methodologies in large-scale organiza-
tions is becoming increasingly common. However, working with multiple teams and
on multiple products at the same time yields higher coordination and communica-
tion efforts compared to single-team settings for which agile methodologies have
been designed originally. With the introduction of agile methodologies at scale also
comes the need to be able to report progress and performance not only of individ-
ual teams but also on higher aggregation of products and portfolios. Due to faster
iterations, production of intermediate work results, increased autonomy of teams,
and other novel characteristics, agile methodologies are challenging existing report-
ing approaches in large organizations. Based on 23 interviews with 17 practitioners
from a large German car manufacturing company, this case study investigates chal-
lenges with reporting in large-scale agile settings. Further, based on insights from
the case study, recommendations are derived. We find that combining reporting and
agile methodologies in large-scale settings is indeed challenging in practice. Our
research contributes to the understanding of these challenges, and points out oppor-
tunities for future research to improve reporting in large-scale agile organizations by
goal-setting and automation.
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1 Introduction

Combining agile software development methodologies and traditional reporting
as a means of organizational oversight seems contradictory at first glance. While
agile organizations typically focus on reporting related to the activity of software
development, reporting to steer the organization and measure overall progress
towards the organization’s goals is often not considered to the same extent in the
agile context (Moe et al. 2021). Yet we know from project management research
that organizations, especially larger ones, that establish progress monitoring and
reporting procedures are more likely to achieve their goals (Miiller et al. 2008) and
avoid unjustified resource bindings (Hoffmann et al. 2020). Further, balancing the
agile autonomy with organizational oversight, as well as maintaining transparency
across agile teams are known success factors for large-scale agile development (Edi-
son et al. 2022; Moe et al. 2021). Thus large-scale agile organizations may strive to
employ reporting procedures to ensure that the various agile software development
initiatives contribute towards common overall goals, to evaluate performance, and to
maintain transparency. Just recently, in an interview, the CIO of German consumer
goods company Beiersdorf described the company’s efforts to establish recurring
reporting procedures as part of their digital and agile transformation, in order to
make the performance and contribution to overall goals visible for every project
(Herrmann 2022). Moreover, adequate reporting procedures might even catalyze
the continuous improvement cycles (i.e., inspection and adaption cycles) that agile
methodologies rely on.

However, while agile methodologies encourage the reduction of formal structures
and processes (Beck et al. 2001), reporting seems to represent such a formalism.
A core aspect of agile methodologies is to grant agile teams a high stake in deci-
sion-making processes and extensive autonomy in product development and work
organization (Beck et al. 2001; Dingsgyr and Moe 2014; Kasauli et al. 2021). This
autonomy is one of agile methodologies’ success factors and challenges at the same
time (Dikert et al. 2016; Moe et al. 2021). Coordination is known to be a major
challenge in settings with self-managed groups and teams (Ingvaldsen and Rolfsen
2012; Dingsgyr et al. 2018). Research has also shown that coordination is often par-
ticularly challenging in large-scale agile organizations (Dikert et al. 2016; Nyrud
and Stray 2017; Scheerer et al. 2014). Yet, agile frameworks often lack guidance
and tools for the coordination of multiple teams (Dingsgyr et al. 2018). Reporting
can be such a tool for coordination (Dingsgyr et al. 2018; Hackman 1986). However,
reporting is a concept of formal control rooted in a traditional, manager-led type of
organization (Hackman 1986; Dreesen et al. 2020). It seems paradoxical to combine
reporting with agile methodologies in large-scale organizations to coordinate and
steer the ensemble of agile products and teams, and to hope to profit from the best of
both sides. Nevertheless, a combination of formal and informal control mechanisms
in agile settings was found to have a positive impact on team performance (Dreesen
et al. 2020). Further, maintaining oversight and transparency over many agile teams
and projects is both a challenge and success factor of large-scale agile development
(Edison et al. 2022).
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Against this backdrop, we hypothesize that, while beneficial for organizational
performance, the usage of reporting in large-scale agile organizations is non-trivial
and leads to several points of friction in practice. To better understand these points
of friction and, in a future step, be able to systematically develop approaches to
address and mitigate these points of friction, we need a differentiated understanding
of the combination challenges of reporting and agile methodologies in large-scale
organizations. In this study, we seek to develop such an in-depth understanding.
Therefore, we ask the following research question:

What are the challenges of reporting in large-scale agile organizations that
should be considered in the development of a reporting approach for large-
scale agile organizations?

To answer this research question, we adopt a qualitative research approach and con-
duct an embedded single-case study (Yin 2014) at a large German car manufactur-
ing company that transitioned its whole IT department to agile methodologies. The
case study helps us gain in-depth insights into the challenges and approaches of
practitioners in an organizational environment. We focus on understanding the chal-
lenges that practitioners are facing with regard to reporting in their large-scale agile
programs. Further, in our case study, we discuss and document recommendations on
how large organizations can balance agility and reporting.

We contribute to the academic discourse on large-scale agile software develop-
ment by expanding the understanding of the challenges arising from the integration
of large-scale agile methodologies and reporting. This novel understanding uncovers
promising paths for further research at the intersection of agile methodologies and
reporting in large-scale organizations. We also provide guidance for practitioners in
large-scale organizations seeking to combine agility and reporting.

The remainder of this paper is structured as follows. In Sect. 2, we provide an
overview of relevant literature and concepts for this study. Section 3 thoroughly
describes the case study research approach. After a description of the case organi-
zation and context of the study in Sect. 4, we present our main findings in Sect. 5.
Finally, the discussion of our findings is followed by the conclusion of our study in
Sect. 6.

2 Background
2.1 Large-scale agile methodologies

As of today, agile methodologies have become the dominant type of software devel-
opment methodologies (digital.ai 2021). While traditional methodologies consider
the software development process to be of defined nature, agile methodologies com-
monly consider software development an empirical process (Williams and Cockburn
2003). Empirical processes require frequent feedback and adjustment to changing
environments to allow for adequate reaction to unpredictable demands and require-
ments (Williams and Cockburn 2003). Agility is the organization’s ability to sense
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changes and opportunities and to seize these opportunities by quickly adapting to
changes (Sambamurthy et al. 2003). To achieve this, agile methodologies focus on
the core concepts of incremental design and iterative product development, inspect
and adapt cycles, close collaboration and communication in teams, and continuous
customer involvement (Baham and Hirschheim 2022). These key characteristics of
agile methodologies make them suitable for projects with unforeseeable or changing
demands, which is the case for many software development projects (Williams and
Cockburn 2003).

Following the publication of the Agile Manifesto in 2001 (Beck et al. 2001), over
the past 20 years, agile methodologies have gained significant traction. Today, a
multitude of frameworks for agile development exists, e.g., Scrum (Schwaber and
Beck 2002) and XP (Beck 2000). Even though agile methodologies were origi-
nally designed for small-scale organizations (Abrahamsson et al. 2009; Rolland
et al. 2016; Reifer et al. 2003), their shown benefits of increased customer value,
increased flexibility, and frequent product delivery are making them increasingly
popular in larger organizations (Dikert et al. 2016; Wiriska and Dabrowski 2020).
Several scaling agile frameworks have emerged that focus on the application of agile
methodologies in large-scale environments with multiple products and develop-
ment teams (Uludag et al. 2021). The Scaling Agile Framework (SAFe) (Leffingwell
2018) and Scrum of Scrums (Schwaber 2007) are among the most popular scaling
agile frameworks in practice (digital.ai 2021).

Likewise, the research area around large-scale agile development (LSAD) has
seen steadily increasing activity (Uludag et al. 2022). Research on large-scale agile
development has been increasingly based on empirical insights over the past few
years (Edison et al. 2022; Baham and Hirschheim 2022). However, many of these
studies have shown that adopting agile methodologies in large-scale organizations
is a non-trivial endeavor (Paasivaara 2017; Boehm and Turner 2005). Literature has
documented various challenges as well as success factors for large-scale agile devel-
opment and the adoption of large-scale agile methodologies (Edison et al. 2022;
Dikert et al. 2016; Conboy and Carroll 2019; Uludag et al. 2018). These challenges
often are independent of particular frameworks but are rather related to aspects such
as common understanding of concepts (Conboy and Carroll 2019), resistance to
change (Kalenda et al. 2018), maintaining the autonomy of developers and teams
(Conboy and Carroll 2019), coordination and communication between teams (Kis-
chelewski and Richter 2020; Dikert et al. 2016), or performance and progress meas-
urement (Kalenda et al. 2018; Uludag et al. 2022).

For the term large-scale agile, however, no final definition has been established
yet. Research so far has proposed varying definitions (Conboy 2009; Dikert et al.
2016; Edison et al. 2022). Some definitions of large-scale agility focus on certain
attributes such as project cost or project duration (Dikert et al. 2016; Uludag et al.
2021). Limaj and Bernroider (2022) propose, that scaling agility in general refers
to the process of expanding the initial application of agile concepts from isolated
instances (e.g., individual teams or units) to further areas of an organization. In
line with the mapping study by Uludag et al. (2022), we define the term large-scale
agile as environments in which either multiple agile teams are collaborating or the
agile methodologies are adopted on the organizational level comprising multiple
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multi-team settings. We deem this definition appropriate for our study because the
number of teams and organizational levels influences the complexity of report-
ing structures in organizations (i.e., the coordination overhead, cf. Dingsgyr et al.
(2014)).

2.2 Reporting in agile settings

Research in the project and portfolio management domain has intensively studied
reporting in organizations (Miiller et al. 2008). Reporting in an organization can be a
useful tool to identify potential for improvement, especially in larger, more complex
organizations with multiple teams and projects. A shared reporting approach was
found to help organizations in large-scale environments achieve their goals by chan-
neling information from lower organizational levels to higher levels (Miiller et al.
2008).

Reporting can therefore contribute to transparency and keeping an overview
across multiple teams in large organizations, which is both a challenge and a success
factor for large-scale agile development (Edison et al. 2022). Literature focusing on
reporting in large-scale agile settings, however, is scarce (Stettina and Schoemaker
2018). Stettina and Schoemaker (2018), as the only study to the knowledge of the
authors, investigated the types of reporting that are typically present in agile organi-
zations. One of their key findings is that reporting responsibility in agile settings
does significantly differ from traditional project management frameworks (such as
PMBOK-Guide and PRINCE2), where a project manager usually bears the main
reporting responsibility. In agile settings, Stettina and Schoemaker (2018) describe
that knowledge and reporting responsibility is divided into three parts: (1) product
and portfolio, (2) development, and (3) process responsibility. Further, each of these
reporting responsibilities is accounted for by a different agile role. Agile teams are
responsible for development reporting, Product Owners for product reporting, and
Scrum Masters for process reporting. In Sect. 4, we use these insights by Stettina
and Schoemaker (2018) to structure and describe the reporting approaches that we
find at the case organization.

Apart from the study by Stettina and Schoemaker (2018), our literature search has
not identified any other study that addresses the aforementioned research gap of how
to balance reporting and agility in large-scale agile organizations.

3 Research approach

To answer the research question, we conducted an embedded single-case study (Yin
2014). We chose the case study methodology based on the following rationals, as
suggested by Benbasat et al (1987) and Yin (2014). The research question is a how
question and our research does not require behavioral control, because it seeks to
study a real, productive organization applying large-scale agile software develop-
ment. We are interested in active organizations, hence the focus clearly is on con-
temporary events. And finally, large-scale agile development is still a novel area of
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research lacking an established theoretical base (Uludag et al. 2022; Dikert et al.
2016).

The case company is a large car manufacturing organization. For a detailed case
description, we refer to Sect. 4. We selected this organization because we are inter-
ested in an organization that already has established large-scale agile initiatives and
seeks to implement or improve reporting. This allows us to investigate the reasoning
behind the selection of these routines and procedures, and to be able to gather chal-
lenges specific to combining reporting and agile methodologies in large-scale initia-
tives. An organization that started with agile methodologies from scratch most likely
would have lacked a basis of comparison to non-agile settings.

We collected and analyzed data in two phases. After describing the rationale for
our two-phased approach, we provide more details on how we collected and ana-
lyzed data in each of the two phases.

In the first phase, we conducted 12 semi-structured interviews and collected addi-
tional third-degree case data in the form of documents, pages from the corporate
wiki, backlogs, and presentation slides (Runeson and Host 2009). The interview
guides are documented in Appendix 1. The objective of the first phase was to iden-
tify how the case organization is currently implementing reporting in their large-
scale agile initiatives, which challenges practitioners are facing with these current
approaches, and which potential solutions they had already tried or think might help
to address the challenges.

In the second phase, we conducted another 11 interviews. The objective of this
phase was to discuss and evaluate the challenges from the first phase. Using this
two-phased approach, we sought to improve on the validity of our study by let-
ting informants from the first phase and further practitioners review the challenges.
Further, by combining data from interviews and third-degree data, we achieve data
source triangulation (Yin 2014; Runeson and Host 2009). Both phases combined,
the implementation of the case study at the partner organization spanned a duration
of six months. In total, we conducted 23 semi-structured interviews with 17 practi-
tioners, following the guidelines by Runeson and Host (2009).

3.1 First phase of the study

We conducted a short preliminary discussion with each of the interviewees to
explain the background of our study and to ensure that interviewers and interview-
ees had a common understanding of agile methodologies and reporting. The semi-
structured interviews in the first phase followed the interview guide in Appendix 1.
After some general information about the interviewee, the company, and the devel-
opment program, we asked the interviewees about the reporting approaches used on
the different organizational levels in the case organization. Further, we asked inter-
viewees which challenges they are facing regarding these approaches and how, in
their opinion, one could address these challenges.

Interview participants for this first round were sampled from eight different large-
scale agile programs at the case organization. Table 1 provides details on the inter-
view participants. The initial sampling was intentional (Runeson and Host 2009) and
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happened primarily via the network of Agile Masters at the case organization. The
network of Agile Masters is mainly concerned with work processes and methodology
improvement and is represented across all organizational scaling levels. They are also
involved in the goal-setting and reporting processes, hence they served as a natural first
sampling source. After the first interviews had been conducted, we made use of snow-
ball sampling and contacted further potential interviewees who were recommended
to us. Further, during and after the interviews we collected potentially relevant docu-
ments, which were provided to us by interviewees or were available on the develop-
ment programs’ intranet pages.

All the collected data, i.e., interview transcripts and third-degree data, were ana-
lyzed and coded using the qualitative data analysis software tool MAXQDA. The cod-
ing was primarily done by one of the authors of this paper, and regularly reviewed by
and discussed with another author. The analysis and coding followed the guidelines by
Miles et al. (2013). An initial immersion of the researchers was achieved by exploring
and reading the whole data set (Miles et al. 2013). After this initial immersion, the first
cycle of coding was conducted. In the first cycle, a descriptive coding technique was
applied, assigning codes to significant chunks of data that summarize the chunk in a
short phrase or word (Miles et al. 2013). Descriptive coding was chosen as it allowed us
to create an initial inventory of topics that could be used as a basis for the second cycle
of coding to uncover patterns across all the different data (Miles et al. 2013). The codes
were created using an integrated approach (Cruzes and Dyba 2011; Miles et al. 2013).
A provisional starting list of code categories was created deductively by the research-
ers, based on the general structure of the interviews and the categories of concepts rel-
evant to the research project (Cruzes and Dyba 2011; Miles et al. 2013). The individual
codes then emerged inductively during the process of analysis and coding, reflecting
the encountered concepts and patterns in the data (Cruzes and Dyba 2011; Miles et al.
2013). This integrated approach was chosen because the categories of relevant concepts
(i.e., reporting procedures, challenges, and potential solutions) were already known
before data collection, but the actual concepts should emerge from the data itself (Cru-
zes and Dyba 2011; Miles et al. 2013). After the first cycle, the second cycle of coding
was conducted (Miles et al. 2013). The second cycle builds on the inventory of topics
created in the first cycle. Recurring, overlapping patterns across the different data were
grouped using pattern codes (Miles et al. 2013). Figure 1 shows an example of the used
coding system. In the first round, we created 55 different descriptive codes, of which 27
codes referred to reporting approaches, 28 codes to challenges, and 35 codes to poten-
tial solutions. We subsequently grouped them into pattern codes, respectively. Using
the codes from the analysis, we then derived the textual descriptions of the challenges.

3.2 Second phase of the study

In the second phase of the case study, we then went back to the case organization
to conduct another round of 11 semi-structured interviews in order to validate
our identified challenges. For each of our challenges, we asked interviewees to
explain to us whether they agree or disagree with our findings. Further, we asked
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Data Descriptive Codes Pattern Codes Categories
S0, its reporting for the sake of Intention of reporting is not clear to Challenge C1: Agile teams do not understand the Reportin
feportng.And not rporing orthe | ___—"] tho oam purpose behind reports they are required to do porting
sake of trying to solve a problem or Approaches

help us be more informed about Focusing higher-level reporting on

Challenge C5: Recipients of reports on higher
something." [DEV1]

levels do not gain meaningful insights from the
reports they receive

important issues

Challenges

Potential
Solutions

Getting the real stuff there. [..]

So, I would say some of the most
important impediments are not
represented. [...] So, | would say
this is one of the biggest challenges.
Having or bringing the real topics up
there, even if they appeared there
already one thousand times.” [AM1]

Missing prioritization of what to
report on the higher levels

[ the problem actually is the
same on all levels, but it starts on
the highest level of our hierarchy.
The higher you get in a company
like ours, the less people actually
prioritize. [...] And the reporting is
directly linked to this prioritization.”
LM1)

Fig. 1 Example for the used coding system

them to recommend and discuss potential actions to address the identified chal-
lenges. The challenges hence served as the interview guide.

For this second round of interviews, we resampled five of the interviewees
from the first round at random. We further contacted six additional, new inter-
viewees to also collect unbiased feedback. In total, in the second round we inter-
viewed eleven participants. All the potential interviewees that we contacted
agreed to participate. Details on the participants of the second round of inter-
views are depicted in Table 2.

Again, the interviews were transcribed and coded using the same approach as
in the first round of interviews. Based on the coding and analysis of the second
round of interviews we refined our challenges and documented the recommenda-
tions to reflect practitioners’ feedback. As a result, we reduced the number of
challenges from nine to seven by merging two challenges into another one. The

Table 2 Participants of the second round of interviews (participants that did not take part in the first
round of interviews are outlined in bold)

No. Alias Role Scaling level Large-scale agile Softw. dev. experi- Duration (h:m)
development expe- ence
rience
1 POl  Program owner Program 3-5 years 11-15 years 0:25
2 BEl  Business expert Portfolio 6 - 10 years 6-10 years 0:38
3 AM2  Agile master Portfolio 3 -5 years 6-10 years 0:52
4 PO4  Product owner Team 3-5 years 6-10 years 0:41
5 PO5 Product owner Team 6-10 years 11-15 years 0:37
6 AM6 Agile master Program 6-10 years 11-15 years 0:37
7 PO6  Portfolio owner Portfolio 3-5 years >20 years 0:38
8 LMI1 Line manager  Team 6-10 years 6-10 years 0:38
9 AM7 Agile master Program 6-10 years >20 years 0:38
10 DEV1 Developer, Team 1-2 years 6-10 years 0:27
software
architect
11 PO3  Program owner Program 3-5 years 11-15 years 0:25
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& Agile Master & Portfolio Owner
Continuous Cadenced: Portfolio Cycle
Portfolio Process-oriented Product-oriented
> Portfolio Cycle >
& Agile Master & Program Owner
Continuous Cadenced: Program Cycle
Program Process-oriented Product-oriented
> Program Cycle 1 >> Program Cycle 2 >
Development Team,
m Product Owner 8' Product Owner
Cadenced: lteration Cadenced: lteration
Team @ Development-oriented Product-oriented
> Iteration 1 >> lteration 2 >> Iteration 3 >
Legend: & Agile Master, Line Manager
T Report to higher level Continuous
O Report to current level Process-oriented

ﬂ Report to external stakeholder

Fig.2 Visualization of the observed types of reporting on each scaling level, based on the observations
from the case study

recommendations were consolidated into a final set of three. These final, refined
results are described in Sect. 5.

4 Case description

The industry partner for the case study is a large German car manufacturing com-
pany. The organization has well above 100.000 employees, generated a revenue
of roughly 100 billion EURO in 2020, and is operating internationally. The case
organization has been using agile development methodologies for over 6 years.
Large-scale agile programs (in accordance with our definition) have been existing
for about 3 years as of 2021.

In general, the organization is structured along major processes that are rel-
evant for auto-making. These processes represent important steps in the value
chain of the organization. For each process, the value proposition and especially
the served customers are different. The IT department of the organization spans
all these processes. This is the case because IT services are necessary in all busi-
ness functions and process steps of the case organization.

Inside the different departments of the organization, the general organizational
structure is standardized and independent of specific agile frameworks. This, in
particular, refers to the organizational scaling levels and the roles present at each
of these levels. Figure 2 gives an overview of the scaling levels and the different
types of reporting at the case organization. The portfolio is the highest organiza-
tional scaling level at the case organization. A portfolio contains multiple pro-
grams. A program itself usually consists of multiple products. Each product can
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be developed by one or multiple Agile Teams. The programs that were observed
in this study, and from which we sampled interviewees, are all developing soft-
ware for different purposes in the case organization. These products include soft-
ware used inside of the produced cars, such as some of the autonomous driving
functionalities, as well as software that is used for producing and selling cars,
e.g., shopfloor management software or sales software for dealers. Further, the
considered programs are using practices from different agile frameworks. While
some programs are applying practices from the SAFe framework, such as Pro-
gram Increment (PI) Plannings, others are using ceremonies from the LeSS
framework, for example. Overall, all the observed programs were either using
practices from the frameworks SAFe or LeSS, a mixture of practices from these
two frameworks, or no specific framework at all. While the case organization
does not prescribe which practices can be used, certain roles and responsibili-
ties are standardized across the different programs. In the following sections, we
elaborate on these roles at the case organization as well as the types of reporting
they are responsible for.

4.1 Agile masters and process-oriented reporting

At each of the organizational scaling levels, an Agile Master is facilitating con-
tinuous improvement of the working methodologies. This role is very similar to
the Scrum Master role in Scrum but is always present regardless of which agile
methodologies or frameworks are applied. In line with the findings by Stettina
and Schoemaker (2018), at the case organization, the Agile Masters and some-
times also the Line Managers are responsible for process-oriented reporting. This
type of reporting is automated to a high degree, e.g., relying on automated Jira
Dashboards and tool-generated reports (AM2, AM3, AM4, AMS5). It mainly serves
the purpose of internal information and facilitating planning and continuous
improvement.

At the team level, continuous, process-oriented reporting is the dominant type
of reporting. Interviewee AMS5 explained why this is the case:

So, in terms of evaluation of the team, it is much more important to focus on
the process side of things rather than the output side of things. Because the
output is always a result of how well the team operates, and you can’t just
force the team to produce more. There is always an underlying reason as to
why they are potentially producing less. So, that’s what we focus on in terms
of reporting on the team level [...].

At the program and portfolio level, the Agile Masters are focusing on trend analy-
sis of several metrics over individual measurements at one point in time in their
reporting. For this purpose, Value Stream Dashboards are used in several pro-
grams, which are based on data-warehousing approaches for Jira. This allows for
sophisticated analysis of trends and variances in Backlogs over time. Further, at
the program and portfolio level, Agile Masters are continuously employing auto-
mated quality checks on the Backlog Items. They generate statistics on whether
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Backlog Items contain proper linkage to parent items, a textual description, esti-
mation in Story Points, definition of acceptance criteria, linkage to addressed
defects, and more. Those checks are monitored for Backlog Items in both portfo-
lio and program cycles.

4.2 Product owners and product-oriented reporting

Further, a structure of Product Owners is present across the scaling levels at the
case organization. They are in charge of work content and prioritization at dif-
ferent levels. Again, in line with Stettina and Schoemaker (2018), Product Own-
ers at the case organization are responsible for product-oriented reporting. In the
case organization, this type of reporting is mostly done via Program and Portfo-
lio Review meetings, as suggested by scaling agile frameworks LeSS (Larman
2016) and SAFe (Leffingwell 2018). The higher in the organizational structure,
the more important this type of reporting is. Product-oriented reporting is mainly
compiled manually (PO1, BEI, AM2, LM1).

Reporting based on previously defined goals plays a major role in product-ori-
ented reporting at the case organization. Goal-based reporting is mandatory at the
portfolio level to show progress towards the highest-level goals but is also fre-
quently used at the program level, as explained to us by interviewees POI, BEI,
AM2, and LM]I. This type of reporting is required by top management (POI).
Management uses the aggregated insights gained from this reporting to steer the
organization and to evaluate the status towards the overall goals of the organiza-
tion. The rationale behind this mandatory reporting is to have a common baseline
of reporting across all programs at the case organization, that allows manage-
ment to keep an overview. For this purpose, it is mandatory to use standardized
document templates at the portfolio level. Approaches to how these templates are
filled, however, differ between programs. They are filled in Portfolio Reviews,
Program Reviews, Area Retrospectives, PI Plannings, and similar events. This
largely depends on the scaling agile framework chosen by a particular program.

4.3 Agile teams and development-oriented reporting

Finally, development-oriented reporting is the responsibility of the Agile Teams
at the case organization. Again, this matches the findings by Stettina and Schoe-
maker (2018). The most common means of development-oriented reporting at the
case company is the Sprint Review. It was described to us by interviewees LM,
BEI, PO3, AMI, AM2, AM3, and AM5.

As outlined in the previous paragraphs, the separation of reporting responsi-
bility at our case organization matches the findings of Stettina and Schoemaker
(2018). However, in our case, the separation between development- and product-
oriented reporting responsibility is not as clear-cut as it is for process report-
ing responsibility. We rather find that the separation between development- and
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product-oriented reporting responsibility becomes more evident the higher the
organizational scaling level at which the reporting is done. This is because Prod-
uct Owners on team-level are involved in development-oriented reporting as
well as product-oriented reporting, while Program Owners and Portfolio Owners
almost exclusively focus on their product-oriented reporting responsibility.

5 Findings

In this section, we describe the reporting challenges that we identified at the case
organization. Table 3 summarizes all the identified challenges. Further, Table 4
presents aspects of the agility and the large scale of the case organizations, that
each of the identified challenges relates to. We clustered the challenges into the
reporting and receiving sides.

5.1 Challenges of the creator of a report

5.1.1 Agile teams do not understand the purpose behind reports they are required
todo (C1)

We observed that teams often are not fully aware of a clear purpose behind a certain
report, and lack a clear link to their continuous improvement efforts. Interviewee
DEVI, a member of an agile development team, summarized that "/...] sometimes
reporting feels to be there for the sake of reporting. [...] And not reporting for the
sake of trying to solve a problem or help us be more informed about something.
That’s kind of, like, maybe sometimes a solution in search of a problem". In these
cases, teams perceive reports as reporting for the pure sake of management control,
as explicated to us by interviewee AM4 with reference to an automatic, tool-based
report used in their program:

I mean, also there [...] the Domain [i.e., portfolio] starts to do some basic
checks in all the Jiras of the Products. But this is sometimes really seen as a
kind of control effort by management and is not really seen very well by the
teams, that management wants to look into their Jiras, if their Jiras have good

quality.

While transparency is a central value to many agile methodologies (e.g., SAFe states
transparency as a core value (Leffingwell 2018; Edison et al. 2022)), agile teams at
the case organization seem to be uncomfortable with their stakeholders’ ability to
look at their work and documentation tools at any time.

To summarize, the challenge is determined by a combination of aspects that
relate to both the large scale and the agility of the organization. The challenge is
determined by the agility of the organization because the agile teams do not see the
benefit of the reports to their continuous improvement efforts, which is a central
aspect of agile methodologies. Further, the challenge is also determined by the large
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scale of the organization, because a communication gap is occurring between the
agile teams and the higher levels in the organization (program, portfolio). Through
the combination of these aspects, the impact of the challenge is seen in agile teams,
who perceive the reports as a pure control mechanism.

5.1.2 Agile teams lack context information to clearly report how their individual
team work contributes to the overall product and portfolio goals (C2)

We observed that reports of agile teams at the case organization often lack expres-
sive power because the reporting agile team is not able to contextualize the work
they are reporting on in the larger program or portfolio environment. Reports assem-
bled by individual agile teams do not clearly highlight how the team’s work contrib-
utes to the higher-level goals of the program or portfolio at the case organization.
Often, also the recipient of a report themselves lacks knowledge of how the progress
that is reported to them fits into the larger context. Interviewee PO/ largely attrib-
utes the lack of context to missing top-to-bottom reporting procedures at the case
organization:

What I am missing, is the connection. You're part of [program name], what’s
the next step? What'’s important — I keep asking this question, but I don’t
always get the link — what corporate goal am I actually contributing to and
how? [...] On the one hand, the link to the corporate strategy itself. And the
other is that reporting should not always be in one direction, but also in the
other. This is something that is often lacking.

While lower levels are frequently and systematically reporting to their next higher
levels at the case organization, higher-level stakeholders often fail to pass down con-
text information of overall strategy and goals in a similarly frequent and systematic
manner.

Interviewee STE] mentioned, that Backlog Items at the team level frequently lack
a linkage to higher-level goals. As a result, the member of the agile team that gets
assigned said Backlog Item does not have transparent documentation of how their
work fits into the larger organizational context.

To summarize, the challenge is determined by a combination of aspects that
relate to both the large scale and the agility of the organization. It is determined by
the agility of the organization, because, due to the agile teams’ goal-setting auton-
omy, teams have to make sure themselves to set goals that contribute to the over-
all progress of the program or portfolio. The challenge further is also determined
by the large scale of the organization, because a communication gap is occurring
between the agile teams and the higher levels in the organization (program, portfo-
lio). Through the combination of these aspects, the impact of the challenge is seen at
the agile teams, who have problems in clearly reporting how their progress towards
their own goals contributes to program or portfolio goals.
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5.1.3 Reporting demands are limiting the autonomy of agile teams (C3)

At the case organization, several programs are struggling with finding the right bal-
ance between required reporting and desired agility. Interviewee AM4 stated that
"the reporting doesn’t always fit to the agile working model, I would say. That’s
something which comes out of a different kind of organization." While teams in
agile settings are granted extensive autonomy in planning and executing their work,
the large-scale organizational structures at the case organization demand a certain
level of reporting to be able to coordinate work and keep track of overall progress.
Teams plan the goals for their sprints autonomously, but they are required to also
report progress towards higher-level goals of the organization. As such reporting
demands are imposed onto teams at the case organization, teams feel limited in their
autonomy and pressured to plan and execute their work according to the higher-level
goals they are required to report towards. Interviewee AM4 stated this challenge is
especially hard to overcome in organizations that transformed from traditional pro-
ject management to agile methodologies because people are used to the "old" way of
reporting. As a consequence, the teams feel limited in their autonomy:

I think one big thing that’s going on here is just the kind of mismatch again
between old management structures and an interest of management to control,
and then autonomy on the team and the product level. And there is quite a wish
on the product level and team level to be autonomous and it’s a quite common
statement by Product Owners to say 'hey, look at what I am delivering every
quarter, all of it is fine, why do you want so much reporting? If I wouldn’t have
to do that reporting, I would be able to implement even more within my prod-
uct. But there is so much effort on reporting, that hinders me in achieving more
goals’. — Interviewee AM4

To summarize, the challenge is determined by a combination of aspects that relate to
both the agility and the large scale of the organization. On the one hand, it is deter-
mined by the agility of the organization because agile teams want to maximize the
value delivery to their customer. On the other hand, the challenge is also determined
by the large scale of the organization, because the program and portfolio have to
ensure that the work of the individual agile teams is coordinated towards a common
direction. This is realized by posing reporting demands to the teams. Through the
combination of these aspects, the impact can be seen at the agile teams, who, as a
result, are limited in their goal-setting autonomy.

5.1.4 Increased frequency of inspect and adapt cycles increases the efforts
of reporting and automating reports (C4)

While gathering the necessary data for reporting is often already demanding in tra-
ditional large-scale organizations (BEI), we observed that this challenge was fur-
ther amplified by the introduction of agile methodologies at the case organization.
Caused by the increased frequency of inspect and adapt cycles that is central to
agile methodologies, the usual efforts of gathering the data necessary for reporting
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now have to be undertaken several times more often in a certain period of time than
before. At the case organization, a typical reporting cycle at the program level that
used to last a quarter of a year now contains four program cycles of three weeks
each — each of which requires a program-level report at the end. Interviewee PO2
explained to us:

It’s really crucial that these artifacts are kept up to date. That’s also quite a
challenge because it’s also some work to do in order to keep the stuff up to
date. We have more than 80 to 100 Sagas within each Domain [i.e., portfolio]
cycle. Then, within each Saga we derive, let’s say, two or three Epics. And
within each Epic we have 15 to 20 Stories. So, each of these artifacts needs to
be kept up to date. [...] And there’s of course the whole review meetings, the
preparation of the review meetings, the preparation of the slides, and all this
stuff, this takes a lot of time and is not easy sometimes to do. All the prepara-
tion of all that stuff.

The impacts of this challenge, while present for agile teams also in small-scale
organizations, can mostly be seen on the program and portfolio level. The introduc-
tion of a higher frequency of reporting cycles, tied to the inspect and adapt cycles of
the agile methodology, also increases the efforts of reporting on the higher levels in
the organizations compared to non-agile times.

To aggravate this challenge, with the large-scale application of agile methodolo-
gies also the efforts of automation are increasing on the higher levels in the organi-
zations (LM 1, DEV1, AM4). On the one hand, process-oriented reports that collect
data and report on the same key performance indicators every iteration (e.g., veloc-
ity or throughput) can be automated with relatively less effort using tools such as
Jira. As described in Sect. 4, at the case organization several programs are trying to
automate process-oriented reporting as much as possible. To that end, observed pro-
grams are often introducing new collaboration and work management tools that ena-
ble Agile Masters to build automated process-oriented reports (e.g., Jira and Conflu-
ence). Interviewee AM4 explained that only the standardization of tools and Backlog
structures across teams and programs would allow them to automate their process-
oriented reporting and thus satisfy the increasing information needs of stakeholders
(in this case usually the Product Owner) that come with the introduction of agile
inspect and adapt cycles.

That’s... in parts it’s very disappointing, there is not as much automation there
as possible. [...] Whenever you want to do automated reporting, you need simi-
lar structures over the different products. And that’s not existing everywhere.
As I said, my product works with Sagas and Epics, most of the other products
only work with Epics. And so, it’s hard to do this kind of automated reporting
there. — Interviewee AM4

On the other hand, however, a development-oriented report that focuses on the
newly developed features of the product will most likely differ a lot between two
iterations, given the use of frequent inspect and adapt cycles is tied to development
iterations at the case organization. This makes it hard to automate. Automating the
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generation of such a report, therefore, is always a trade-off between the stability of
the goals reported against and the effort of automation (LMI, DEVI). Interviewee
LM explained:

It’s always a question of how much effort you put in the automation and how
stable the reportings are. If they are very stable, then it’s worth putting a lot
of effort into the automation. If it changes from quarter to quarter, then you
obviously won’t spend that much time, money, and effort in order to automate
it. But as a general rule, sure, every reporting should be automated as much as
possible.

To summarize, the challenge is determined by aspects that relate to the agility of
the organization, because frequent inspect and adapt cycles also require frequent
reporting to gather feedback. The impacts of the challenge, in contrast, are related to
the large scale of the organization. While the effort for agile teams remains largely
the same in large-scale settings compared to small agile organizations, the effort
increases mostly at the program and portfolio level at the case organization. The
program and portfolio are required to adjust their reports more frequently to chang-
ing goals. To allow for some automation, the program and portfolio further have to
ensure a certain consistency of the used tools across their agile teams.

5.2 Challenges of the recipient of a report

5.2.1 Recipients of reports on higher levels do not gain meaningful insights
from the reports they receive (5)

We observed missing expressiveness of aggregated reports on higher levels in the
organization, and interviewees explained to us that important topics from the lower
organizational levels often are not represented correctly or not at all by reports on
the higher levels. This challenge is driven by two aspects. On the one hand, the vari-
ety of topics coming from the agile teams that need to be aggregated in the higher-
level reports. And on the other hand, the lack of a clear prioritization by the stake-
holders of what the aggregated reports should focus on. Interviewee AMI explained
the first aspect of the challenge as follows:

Getting the real stuff there. [...] So, I would say some of the most important
impediments are not represented. [...] So, I would say this is one of the biggest
challenges. Having or bringing the real topics up there, even if they appeared
there already one thousand times.

The autonomy of agile teams to set their team-level goals on their own makes it
increasingly hard for reports on the higher levels to capture and aggregate the criti-
cal issues from all agile teams. A further complication of this aspect is the large
size of the organization (STEI) and the resulting high number of teams with autono-
mously defined team goals.
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The second aspect that drives this challenge is the missing prioritization of goals
on the higher organizational levels. Interviewee LM explained this aspect:

[...] the problem actually is the same on all levels, but it starts on the high-
est level of our hierarchy. The higher you get in a company like ours, the less
people actually prioritize. They decide 'do it’ or 'don’t do it’, but they don’t
prioritize. [...] I would say that’s the biggest challenge. Actually prioritizing
on the highest level of our organization. And the reporting is directly linked to
this prioritization.

In several programs, goals on the higher levels are simply treated as overall objec-
tives without any relative prioritization among each other. Because reporting is
linked to prioritization (LM1), the lack thereof makes it hard for reports to focus on
high-priority topics and provide focused insights on these topics.

The combination of these two aspects is causing reports on higher levels in the
case organization to lack a clear focus and meaningful insights. Reports on the
higher organizational levels are too detailed on all the various issues and thus too
extensive to grasp, making it hard for teams to highlight their most pressing topics.
Thus, they fail to direct management’s focus on the few most central topics.

To summarize, the challenge is determined by a combination of aspects that
relate to both the large scale and the agility of the organization. It is determined
by the agility of the organization because the agile teams are autonomously setting
their goals. It is also determined by the large scale of the organization because the
programs and portfolios need to keep an overview of overall progress across all their
teams. The misrepresentation of agile teams’ important topics and issues as well as
the lack of focus on the program and portfolio level represent impacts of the chal-
lenge both on the agile teams and on the program and portfolio level.

5.2.2 Increasingly large scale of agile organization causes delays in the reporting
chain (C6)

The large size of the case organization often causes reports from lower levels to
reach higher levels with a certain delay because the reported information is reused
in another reporting cycle on the next higher level. E.g., information reported after
a team cycle (e.g., a weekly Scrum Sprint) is used as input for the report at the pro-
gram level (e.g., monthly product review), and thus will be evaluated and discussed
at the portfolio level up to three weeks later. Such delays are causing the agile
inspect and adapt cycles to lag behind the current state of work at the case organi-
zation. Ultimately, this might limit the scope of action compared to a more timely
report and reaction. Interviewee PO2 explained this challenge to us as follows:

I mean, as I already said, we are more than 100 people working on differ-
ent topics. And sometimes the whole [reporting] chain, when something isn’t
delivered or when there is some issue, sometimes it happens that this infor-
mation comes at a quite late stage. [...] So, this whole chain from developer,
feature team, product, portfolio... sometimes it’s not that easy to have a fluent
communication going on.
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To summarize, the challenge is determined by aspects that relate to the large scale
of the organization, while it impacts the agility on the team level. The aspect that
information takes time to travel across the organizational hierarchy and reporting
cycles relates to the large scale of the organization. The agile teams are impacted in
their process of continuous improvement, ultimately negatively impacting a central
concept of agility.

5.3 Recommendations

With the interviewees, we also discussed potential actions to mitigate or address
the challenges that we explained in the previous section. Throughout these discus-
sions, we found that interviewees repeatedly linked challenges with reporting back
to issues with the goal-setting procedures used at the case organization. Further,
several interviewees brought up the topic of report automation. While they often
deemed automation as a valuable tool, it became clear that automation is no silver
bullet and should only be used for parts of the reporting spectrum in large-scale
agile settings. We expand on these aspects in the following and provide associated
recommendations that we learned from the case study.

5.3.1 Consistent usage of goal-setting practices and linkage of goals
across organizational levels

On the one hand, agile teams often do not understand the purpose behind certain
reports they are required to do (C1) and feel limited in their autonomy (C3), while
they even lack the necessary context information they would need to meaning-
fully do these reports (C2). On the other hand, in many cases, the recipients of said
reports do not gain meaningful insights from them (C5). Given these challenges, a
disconnect between the creating and receiving side of reports becomes apparent.

Several of the interviewees from the case study explained that they consider
improving the goal-setting process to be a suitable remedy to this disconnect. Espe-
cially, (1) a consistent usage of goal-setting practices across teams, both horizontally
and vertically in the organization, as well as (2) establishing a linked chain of sub-
goals across organizational levels were recommended in the discussions.

It is crucial to strike a balance between establishing a standardized goal-set-
ting practice across teams, that provides a consistent goal-setting process, and not
constraining the autonomy of teams by dictating how work is to be done (Moe
et al. 2021). Clearly prioritized, transparent goals can be used for well-structured
reporting in the organization while providing a justification why a certain report-
ing is necessary that is comprehensible to the agile teams. Further, by making
the goals and their prioritization transparent for all stakeholders, it enables report
creators to focus on the most important goals and issues in their reports. Inter-
viewees argued in favor of goal-setting practices such as Objectives and Key
Results (OKRs) (Niven and Lamorte 2016; Stray et al. 2022) or Goal Question
Metric (GQM) (van Solingen et al. 2002) over custom, organization-specific prac-
tices (AM2, AM?7). This is to further facilitate transparency and comprehensibility
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for all stakeholders. These insights from the case study are in line with previous
findings from the literature that emphasize a balance between decentralized self-
management of the agile teams and centralized, program-level coordination and
oversight as a key aspect of large-scale agile development (Dingsgyr et al. 2018;
Edison et al. 2022; Moe et al. 2021). While standardizing the practices used for
goal-setting across agile teams may constrain the team in some of their autonomy,
a balance has to be achieved that also enables programs and portfolios to coordi-
nate the teams and keep an overview (Dingsgyr et al. 2018; Moe et al. 2021).

Interviewees LM1 and AM7 explained that the linkage of sub-goals to higher-
level goals would be a necessity to ensure the stringent implementation of the
organization’s overall strategy. By clearly linking each goal (and also Backlog
Items at the team level) to the goals on the respective next higher scaling level
in the organization, reporting can consequently show how work on lower organi-
zational levels contributes to overall progress. Such a linkage can be achieved by
collaborative goal-setting involving stakeholders from both the respective higher
and lower organizational scaling levels. When defining goals, stakeholders from
both levels should collaboratively position each goal in the context of the over-
all program, portfolio, or organizational goals. Each goal should be clearly con-
tributing to at least one higher-level goal, and this contribution should be made
explicit to all involved stakeholders. However, this also implicates that autono-
mous agile teams in large-scale settings still have to involve and coordinate with
(higher-level) stakeholders to ensure their prioritized goals and work do contrib-
ute to overall objectives. Thus, ideally, the agile team does not only work with
customers for goal-setting but also actively seeks input from higher levels within
the organization.

However, multiple interviewees stressed that, while in general the linkage of
goals should be enforced, there may still be goals that cannot be directly linked
to any higher-level objective (AM2, LM1, PO3, PO5, PO6). A commonly referred
example is technical changes to the software product that are identified as neces-
sary by the agile team but do not directly contribute to any higher goal, e.g., a
version upgrade to an existing database (AM2). So, while a linkage of goals to
higher-level goals facilitates goal-oriented reporting of the organization, it should
not be forced on every necessary work item in the daily work.

5.3.2 Differentiation of automation approaches for reporting

The increased frequency of reporting and the associated increased effort of creat-
ing the reports is a central challenge in our case study (C4). An intuitive remedy to
this challenge seems to be the automation of the required tasks. Yet, we also learned
that automation itself is non-trivial and brings challenges of its own in agile work
settings. From the discussions, we learned that different types of reporting in large-
scale agile organizations lend themselves to different extents of automation.
Interviewees LM1, BEI, DEVI, PO3, and PO5 emphasized that automation
should be pursued as much as possible to reduce manual efforts of process-oriented
reporting. Interviewee PO5 even went as far as expressing the opinion that any addi-
tional, manually created report besides automated analysis of the actual development
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Backlogs is an unnecessary overhead for process-oriented reporting. However, AM2,
POI, PO4, and PO5 cautioned to always consider context information when inter-
preting and discussing automatically generated reports based on metrics. The team
or actor in charge of a metric should always be involved in discussions of it, to be
able to provide background and context information if needed. Regarding this, inter-
viewee AM?2 stated that "[...] if I am trying to tell something about a team just by
looking at the chart [of a report], yes, I can say something. But I can only interpret
it 100% right if someone who is in the team and who was kind of responsible for the
numbers gives me feedback or gives me input".

Besides process-oriented reporting, product- and development-oriented report-
ing was also affected by the adoption of large-scale agile methodologies at the case
organization. Both product- and development-oriented reporting also increased in
frequency across all scaling levels, just like process-oriented reporting. However,
in contrast to process-oriented reporting, automation of product- and development-
oriented reporting is less prevalent and also considered desirable less often at the
case organization. Participants LMI, BEI, and PO6 explained that product- and
development-oriented reporting should be a mixture of quantitative and qualitative
means of reporting, as well as manual and automatic generation. In contrast to pro-
cess-oriented reporting, product- and development-oriented reporting often require a
detailed discussion about recent changes or developments to the product. This is in
line with agile values, which emphasize interactions between people and collabora-
tion with stakeholders. Full automation is not possible and also not desired for these
types of reporting, even though frequency and efforts increased with the introduc-
tion of agile methodologies, because the resulting interactions are deemed as benefi-
cial by agile methodologies.

5.3.3 Tracking of trends over time

When discussing the challenge of delays in the reporting chain due to the organiza-
tion’s size and scaling levels (C6), none of the interview participants had suggestions
for targeted actions to address the challenge. However, we learned that a continuous
understanding of reporting, which Murphy and Cormican (2015) also argue in favor
of, may help to mitigate the delay issue. Individual reports should not be considered
isolated, but be compared to and evaluated in the context of previous reports. Espe-
cially continuously tracking metrics over time allows programs to identify changes
in trends earlier, and thus mitigates the problem that reports reach higher levels
delayed in large-scale agile environments. Since metrics and continuous evaluation
are particularly relevant for process-oriented reporting, process-oriented reporting
should track trends across longer periods of time to improve the ability to recognize
changes and make reliable predictions for the next cycle

However, interviewees AM7 and POS5 cautioned that such tracking over long peri-
ods of time requires certain stability in the organization and team composition, to
ensure comparability between different points in time. Given this stability, partici-
pants agreed that tracking over long periods of time allows for the identification of
extraordinary effects and evolution of teams, which cannot be achieved with indi-
vidual data points in time (PO4, LM 1, DEVI).
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6 Discussion and conclusion

At the beginning of this paper, we set out with the hypothesis that the combination
of reporting and agile methodologies in large-scale organizations comes with chal-
lenges and considerable points of friction. To gain a better understanding of these
points of friction and generate a more differentiated view of the intricacies of this
combination, we chose to conduct a case study. As hypothesized, our case study
revealed that the combination of reporting and agile methodologies in large-scale
organizations is indeed non-trivial. While agile methodologies emphasize minimal
reporting and documentation (Beck et al. 2001; Rubin and Rubin 2011), large-scale
organizations face concerns due to their size that require a certain degree of report-
ing and documentation. We learned that the problems of this combination manifest
themselves in multiple, different facets in the studied case company. Our results
highlight, that finding a good balance between agile development and reporting pro-
cedures is challenging for large-scale organizations. By documenting these different
facets in the form of seven challenges we contribute to a detailed and differentiated
understanding of the problems. This detailed understanding will help researchers,
in the next step, identify suitable remedies in order to achieve effective and efficient
reporting in large-scale agile organizations. We documented initial ideas and paths
for potential solution designs in the form of three recommendations, which we gath-
ered from our discussions with practitioners. We encourage future research to fur-
ther look into these recommendations. Similar to what is proposed by the literature
on ambidexterity (e.g., Johnk et al. (2022), Gregory et al. (2015)), large organiza-
tions may need to employ ambidextrous resolution strategies to balance agility with
reporting needs. This may allow large-scale organizations to employ some report-
ing procedures where it is inevitable while still adhering to the agile philosophy
by minimizing documentation and reporting wherever possible. Future research
should investigate how organizations can find the right balance between agility and
reporting for their circumstances and what strategies to realize this balance can look
like. The recommendations derived from our study could provide a foundation for
research on such strategies.

Not all of the identified challenges are of equal importance for all organizations
or programs, however. In our case study, we observed and interviewed practition-
ers from multiple major departments at the case organization. Not all of the chal-
lenges were relevant for all of the programs, which we attribute to the different agile
frameworks used, the different types of products being developed, and the different
backgrounds of the departments, among other factors. We categorized the identified
challenges into the creating and receiving side of reports in large-scale agile organi-
zations. The challenges express several aspects that more precisely describe the pre-
viously hypothesized points of friction between reporting and agility.

To discuss the identified points of friction, we formulate a set of questions that
should be asked in organizations:

Why are you reporting? We learned that reporting actors, especially agile teams,
often lack a clear understanding of the backgrounds and necessities of the reports
they are creating.
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What are you reporting? Further, reporting actors also often lack an under-
standing of the larger context of their work in the overall organization. This com-
plicates the creation of concise and expressive reports. Receiving actors, on the
other side of reporting, often lack an overview of the individual goals that the
many autonomous agile teams are currently pursuing. As a result, both sides
struggle with clearly understanding what is actually being reported. Insights
gained from reports are thus often minimal. We documented the recommenda-
tion to look into consistent goal-setting as a potential remedy to these types of
challenges. Future research should investigate how consistent goal-setting across
products and agile teams can be implemented and how it can contribute to more
transparency and better reporting. Improved transparency on goals could not only
contribute to more insightful reports but could also help teams to make autono-
mous decisions in line with organizational goals (Ramasubbu and Bardhan 2021).
We suggest drawing on the goal-setting theory (cf. Locke and Latham (2002,
20006)) to transfer its well-known concepts into the contexts of large-scale agile
organizations.

How are you reporting? The mechanics of reporting are also often challenging
in large-scale agile settings. Existing tools are often insufficient to contribute sig-
nificantly to the reduction of reporting efforts. For process-oriented reporting in
particular, we learned that automation is desirable. Basic automation can readily
be achieved via backlog management tools. The degree of automation and possible
types of analysis are quite limited, however. Especially regarding product-oriented
reporting, we further found that, while several teams were automatically collecting
data on, e.g., static code analysis or test results, such data was not used for product-
oriented reporting beyond the team at all. Thus, future research should look into
the design of information systems and artifacts that facilitate reporting in large-scale
agile organizations. While process-oriented reporting seems to already leverage
automation and insights from automatically collected data, future research should
also investigate how product-oriented reporting in large-scale agile organizations
can benefit from automation. To facilitate automation and build on our recommen-
dation to track process trends over longer periods of time as part of the reporting,
research should also look into how to reliably identify potential problems and future
risks from such trend reporting. Existing research on modeling systemic risks in
information technology portfolio management (e.g., Guggenmos et al. (2019)) could
provide interesting starting points for such trend analysis.

Similar to the individual and different types of challenges, we also think that
appropriate solutions to address these challenges have to be of different types and
be customized to suit the specific organization or program. As outlined above, we
motivate research into the design of new systems and artifacts for reporting in large-
scale agile organizations. Several interviewees mentioned to us that new reporting
approaches based on artificial intelligence and advanced data analytics could be
interesting to investigate. Future research should look into how the data generated by
already existing backlog management tools can be used for data-based approaches to
automating reporting. This could improve large-scale agile organizations’ absorptive
capacity by achieving better insights from data (cf. Hofmann et al. (2021)), which
are of higher relevance and better to understand for decision-makers.
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The contribution of our research is two-fold: First, we contribute to the discourse
on large-scale agile software development and large-scale agile organizations (e.g.,
Dikert et al. (2016); Uludag et al. (2019)) by documenting which challenges arise
with reporting in such organizations. Second, we document recommendations on
how to address these challenges, guiding the design of large-scale agile organiza-
tions. Besides our core research contribution, our documented challenges and rec-
ommendations also provide guidance for practitioners in large-scale agile organiza-
tions seeking to benefit from reporting. On the one hand, the challenges can help
practitioners understand common problems they might encounter in their own
organizations. On the other hand, the recommendations provide actionable sugges-
tions to practitioners on how to overcome these challenges, should they face one of
the challenges on their own. As outlined in the sections above, based on our results
practitioners and scholars can now address the detailed challenges and build on the
directions revealed by the documented recommendations.

Our research is not without limitations. The biggest limitation is the singular case
that we studied in this paper. Not all the identified challenges may be relevant in
every organization, as described in the previous paragraphs. Further, the data we
collected could be affected by biases of the interviewees or the selection process, for
example, because not all scaling levels could be represented by an equal amount of
interviewees in both interview phases. We tried to mitigate these limitations by col-
lecting data from multiple programs and types of sources, to achieve triangulation.
Further, using a systematic coding and documentation approach, we tried to realize
a transparent chain of evidence. The analysis we conducted could, however, still be
affected by researcher bias. In order to mitigate this concern, we conducted a second
round of interviews to evaluate our results.

Appendix 1: Guide for first round of interviews
First part: general information

What is your large-scale agile development (stakeholder) role?

How long have you been working in the field of software development?

How long have you been working in agile software development?

How long have you been working in large-scale agile software development?
How large is the development program/organization?

How many teams are co-located and how many teams are distributed?

In which countries are the teams located?

Which scaling agile frameworks are you using for the software development
process?

To which level do you scale agile practices?

10. Are we allowed to contact you again for further research?

P NN WD =

v
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Second part: reporting team progress

How do the teams report their progress towards their goals?
How do you categorize this reporting?

Why did you choose this type of reporting?

Which stakeholder(s) are responsible for this reporting?
When and how often is the progress reported?

Are you using (planning to use) any tools for the reporting?

A

Third part: reporting overall progress

How is overall program/product progress towards the goals reported?

How do you categorize this reporting?

Why did you choose this type of reporting?

How are individual team reports used for reporting overall program/product pro-

gress?

5. Which stakeholder(s) are responsible for reporting overall program/product pro-
gress?

6. When and how often is overall program/product progress reported?

7. Which stakeholder(s) are interested in the report of overall program/product pro-
gress?

8. Are you using (planning to use) any tools for reporting overall program/product

progress?

L=

Fourth part: challenges

1. What are the biggest challenges you are facing in reporting progress?
2. How do you approach these challenges?
3. Which actions can be (ideally) implemented to avoid these challenges?

Fifth part: discussion

1. Do you want to add any further information, comment, or a topic that we missed?
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