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ABSTRACT
Experimentation can be used to validate software solutions, reduc-
ing waste on efforts and costs that would be spent had the solution
not been validated from the beginning. Aware of experimentation
benefits, a methodology named as Lean Startup have incorporated
experiments and build-measure-learn loop as a manner to reduce
waste from product development by focusing on efforts that will
create value to customers, such as discovering the best solution.
Aiming to characterize the use of experimentation in light of Lean
Startup, we conducted a case study with two software development
teams from a multinational information technology company. We
characterize how experimentation works by teams perception, what
are the benefits and challenges in the use of it. We identified in
the study that experimentation was rooted in the workers’ mindset
and came up naturally should its need arise. Our findings indicate
that the process of experimentation, albeit still a systematic effort,
happens organically, and that it helps in development decisions and
in reducing development efforts. Challenges are related to organi-
zational culture and lack of belief in the approach by stakeholders.

CCS CONCEPTS
• Software and its engineering→ Agile development.
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1 INTRODUCTION
The software development environment is highly dynamic and full
of uncertainty in regards to market predictability, technical con-
cerns, technological advancements, and a myriad of other aspects.
Given the challenge of figuring what customers really need, the
risk of developing a product that is not valuable to customers and
accruing great costs is huge: asking customers what they want
directly is a wasted effort as they usually can not predict what they
want—there is a gap between what they do and what they say [8].

To create customer value and reduce risk, Lean Startup [9] is
being used by many organizations around the world to change the
way products are built and launched. Through the use of experi-
mentation, Lean Startup helps in acquiring competitive advantages
over other organizations, sometimes without even requiring an
upfront development effort or technical infrastructure [8].

However, despite the interest in adopting Lean Startup principles
in software development, there is little guidance available on how
to introduce experimentation into an organization [13]. It gets even
more difficult when considering a multinational context. Previous
studies show that key challenges for running experiments at such
company setting include organizational culture, technical obsta-
cles, complex stakeholder structures, difficulties in defining success
criteria, and developing experimentation skills [13].

Motivated by these issues, the goal of this study is to contribute
to the understanding of experimentation in light of Lean Startup in
a software development context through a case study which aims
to characterize how experiments work, who gets involved in it, and
what are the benefits and challenges of this approach. We studies
two teams of a multinational IT company for 6 months, conducting
semi-structure interviews, observations, a questionnaire, and a
focus group session. Results revealed that experimentation happens
organically and has several benefits, with most of its challenges
rooted in organizational concerns.

The remainder of this paper is organized as follows: Section 2 de-
scribes Lean Startup and experimentation in software development.
Section 3 details the setting and the data collection and analysis
procedures of the case study. Section 4 reports on its results and
Section 5 contrasts our findings with previous studies from litera-
ture. Section 6 concludes the paper with final remarks and thoughts
on potential future work.

https://doi.org/10.1145/3383219.3383257
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2 LEAN STARTUP AND EXPERIMENTATION
Lean Startup is an entrepreneurship method inspired by lean man-
ufacturing principles that focuses on iteratively developing a vi-
able business plan for startup companies—“human institution[s]
designed to create a new product or service under conditions of
extreme uncertainty” [9]. The method consists in acquiring cus-
tomer feedback and using it to strategize the startup’s next moves.
It achieves this through its primary activity, the Build-Measure-
Learn (BML) loop, in which experiments are built to measure how
customers respond to an idea (e.g., a product), enabling the startup
to confidently persevere on the idea or pivot to another one entirely.

The method has been reported as a way for existing software
companies to innovate [2] and as a driving force to software de-
velopment [3, 4, 12]. Continuous experimentation lies at the core
of Lean Startup, and embracing it to develop software demands
technological capabilities (e.g., continuous deployment) and orga-
nizational support (e.g., culture) [8]. For the purposes of this paper,
we consider experimentation as controlled experiments that aim
to test hypotheses that range from technical (e.g., optimization) to
product (e.g., prospective features) to business-level concerns.

3 RESEARCH METHOD
The goal of this study is to characterize the usage of experimenta-
tion in light of Lean Startup in a software development context. We
sought to identify how experimentation takes place and what are
its benefits and challenges in such context. To do so, we posed the
following research questions to guide our study:
RQ1 How does experimentation usage take place in light of Lean
Startup in a software development context?
RQ2 What are the benefits of using experimentation in light of
Lean Startup in a software development context?
RQ3What are the challenges faced when using experimentation
in light of Lean Startup in a software development context?

To answer our research questions, we conducted a case study
[11] with two teams of a multinational IT company. We introduce
the case setting and data collection and analysis procedures next.

3.1 Case Setting
We conducted a case study in a multinational information technol-
ogy company called ORG (name omitted for confidentiality reasons)
that has software product development sites in the USA (headquar-
ters), India, and Brazil. With over 7,000 employees and responsible
for about 1,200 software products, ORG’s IT department started its
agile transformation in 2015 and moved to the combined use of Ag-
ile, User-Centered Design, and Lean Startup principles in late 2017.
The adopted approach was inspired in the Pivotal Labs1 method-
ology, which proposes a “team rhythm” composed of principles
and ceremonies based on the three aforementioned approaches. It
also suggests the adoption of a cross-functional team composed of
three main roles: Product Designer, Product Manager, and Software
Engineer. Pivotal Labs’ main goal is to help teams to build software
products that deliver meaningful value for users and their business.
It offers a framework and a starting point for any team to discuss
its needs and define its own way towards software development,
including roles, practices, work products, etc.
1http://pivotal.io/labs

We observed in loco two software development teams from
ORG’s financial department located in Brazil. Both teams were
built as a sort of catalyst to prove the worth and spread the use
of Pivotal Labs throughout the company and have been rated as
high-performance and proficient in the use of the methodology. To
achieve this, some members (enablers) underwent an immersive
Pivotal Labs hands-on training at the company headquarters over
the supervision of Pivotal Software Inc consulting personnel before
coming back to Brazil to teach the others (learners; see more in
our previous paper [12]). We describe each team’s composition and
product characteristics next.

• Team A is responsible for a software product that manages,
calculates, and generates data about company projects re-
lated to equipment (e.g., peripherals and computers for per-
sonal or server use) and service delivery (e.g., machine in-
stallation, support, and replacement). The product manages
general project information, such as personnel assignment
and time spent on tasks. It also calculates the associated
costs of services offered by the products sold by ORG and
displays this information to internal ORG consumers. The
application generates profit data for each project which is
consumed (along with the rest of the data) by the accounting
department. Team A is composed of: one Product Designer
(enabler), two Product Managers (enabler and learner), and
four Software Engineers (two enablers and two learners).

• Team B is responsible for a software product that consumes
data from multiple ORG applications (including Team A’s) to
calculate the average cost of equipment developed in Brazil.
The application generates reports for internal accounting,
such as inventory reports for tax purposes. The team is also
working on automating the validation process for the data
coming from each source. Team B is composed of: one Prod-
uct Designer (enabler), two Product Managers (enabler and
learner), and four Software Engineers (two enablers and two
learners).

These teams worked for 6 months in a dedicated lab that follows
Pivotal Labs’ collaborative work environment recommendations
(e.g., single large table for pair-wise work, large screen TV for
reports and news, large whiteboards for idea development and
information sharing, and a meeting room that turns into an enter-
tainment space for leisure time). The lab is located on PUCRS’s
campus grounds and was specifically built for ORG teams as a learn-
ing environment. The research team received a room in this lab to
closely investigate the teams as part of a larger research project.

3.2 Data Collection and Analysis
We used multiple data sources to conduct the study:

• A questionnaire was used to collect the participants’ profiles
(name, role, main responsibilities, time in years working
in information technology and at ORG, and whether the
person participated in the Pivotal Labs immersion training—
an enabler—or is being trained by those who did—a learner).
Table 1 presents a summary of the participants’ profiles.

• Observation sessions in which we both shadowed a few teams
members and attended team meetings or discussions to
broadly learn their approach to experimentation.

http://pivotal.io/labs


On the Understanding of Experimentation Usage in Light of Lean Startup in Software Development Context EASE 2020, April 15–17, 2020, Trondheim, Norway

Figure 1: Code analysis example

Table 1: Participants’ Profiles

ID Role Training IT
Exp.

ORG
Exp.

P1 Software Engineer Enabler 10 4
P2 Product Manager Enabler 19 0.5
P3 Product Designer Enabler 27 10
P4 Software Engineer Enabler 21 8
P5 Software Engineer Learner 7 7
P6 Product Manager Enabler 21 6
P7 Product Designer Enabler 5 4
P8 Product Manager Learner 23 10.5
P9 Software Engineer Enabler 20 11
P10 Software Engineer Enabler 5 5
P11 Software Engineer Learner 6 1
P12 Software Engineer Learner 15 11
P13 Product Manager Learner 16 7.5
P14 Software Engineer Learner 5.5 4

• One focus group session was conducted to have the partic-
ipants illustrate how experimentation takes place in their
team’s context. The participants also pointed out benefits
and challenges of experimentation. The session was attended
by eight enablers: two Product Designers, two Product Man-
agers, and four Software Engineers. It lasted approximately
1.5 hours and was recorded and transcribed for analysis.

• A semi-structured interview was used to confirm the data
collected from the focus group session and to discover more
benefits and challenges of experimentation. The interview
was conducted with three participants: a Software Engineer
(P10) from Team A, a Product Designer (P7) from Team B,
and a Product Manager (P6) from Team B. We looked to con-
trast their perception of experimentation across the different
roles. The interview lasted 30 minutes and was recorded and
transcribed for analysis.

Regarding data analysis, we conducted the content analysis pro-
cedure by Krippendorff [7] using a qualitative approach to ethno-
graphic content analysis, focusing on the narrative description of

the situations, settings, and the perspective of the actors involved in
the phenomena. As we used recording/coding units, we organized
the analysis into the following steps: organization and pre-analysis,
reading and categorization, and recording the results. Using the
Atlas.TI2 tool, we first read the dataset, extracted text excerpts, and
marked them as codes (Figure 1). These codes were revisited and
grouped into larger codes, eventually forming categories.

In regards to empirical validity, we conducted a series of reviews
with senior researchers in order to mitigate validity threats. Two
senior researchers reviewed the questionnaire and interview scripts
and assisted in defining question content, order, and terminology.
As for the iterative analysis process, it was conducted by two re-
searchers and continuously reviewed by two senior researchers.

4 CASE STUDY RESULTS
In this section we answer our research questions based on the
findings of our case study.

4.1 RQ1: How does experimentation usage take
place in light of Lean Startup in a software
development context?

ORG is undergoing a transformation process to a combined ap-
proach of Agile, User-Centered Design, and Lean Startup method-
ologies. The adoption of this approach included a set of new activi-
ties and techniques derived from the aforementioned methodolo-
gies. The most significant change was the inclusion of the Build-
Measure-Learn cycle, and the usage of experimentation as a conse-
quence. Our study arises from the use of these Lean Startup con-
cepts, specifically experimentation, in the context of the adoption
of the combined approach as perceived by Team A and B.

The introduction of experimentation is highly associated
with the Build-Measure-Learn cycle as a software engineer
highlighted — “The experiment is built-in on Build-Measure-Learn.”
(P4). He also adds about the outcomes that the experiment can
generate — “When you enter the Build-Measure-Learn cycle, the mo-
ment you learn from the experiment, this knowledge can reorder your
problem priority or your solution list. You can also discard a problem
because you can’t solve it. These are all possible outcomes.”

2atlasti.com
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The participants mentioned that the Build-Measure-Learn cy-
cle with experimentation at the core is not just for software.
In the following example, the participants illustrate how the ex-
perimentation approach encourages solutions that might not even
be software-related — “First, we analyze the problem. For example,
our users were facing problems when using spreadsheets with a sub-
stantial amount of data. They were spending a lot of time in this one
application, usually about three days between calculating what they
needed and waiting for the results. Based on that, our assumption was
that maybe the problem was with the host machine’s performance and
not with the application that generates the spreadsheet. So we defined
a hypothesis that a computer with better specifications would be able
to handle the workload, and got to confirm it. After that, we suggested
that the host machine needed some new parts and we managed to
solve the problem without having to write a single line of code.” (P9)

As mentioned before, the application of the BML cycle as a devel-
opment approach was a huge change to their software development
process. The participants mentioned that the cycle is ubiquitous
— “We argue that the cycle is in everything.” (P6, P7, P10) and Team
A’s Product Manager supplements — “We use BML all the time in
any part of our process. For example, a user interview. If we are defin-
ing the interview script, we are building something. We measure the
script’s value by observing the interview’s findings, trying to under-
stand if we collected the right data or not. Maybe the stakeholders
answered the question correctly, but the question was flawed from the
beginning. This process allows us to learn from our failures and to
create better, more accurate scripts afterwards. BML is applicable to
any product development activity.” (P2)

The participants also reveal the systematic way in which ex-
perimentation is executed by them — “At the beginning of it
all, we define an assumption and derive a hypothesis from that as-
sumption. For example, our hypothesis for that problem was: do the
calculations take a long time because of the current computer specifi-
cations? From the hypothesis, we can define our next steps to conduct
the experimentation.” (P6)

Another example mentioned by the team — “Our users asked to
not send a wrong token, otherwise the application will fail. A token
is a numeric code and our application supports a list of tokens. Our
end sends another list of tokens and the users have to do the matching
themselves. Using the Build-Measure-Learn cycle, we followed the
systematic steps for experimentation and considered as a hypothesis
the question: can projects fail because of a token? And this lead us to
explore the whole token cycle during the experiment.” (P2)

The participants also said how they define the assumptions using
different techniques — “We use a technique called ‘How might we
do this’, and then we use another called ‘We know we are right if
we do this’ to create an assumption of how we would know if we
were right, to know if we were going to get things right. Only from
that, one can define the metrics.” (P2) A Product Manager mentioned
another technique — “You continuously check if you are consistent
and sound... If the strategy you thought of in the short, medium, or
long term is still valid. We do a lot of this in a technique we call ‘Now,
near, next’.” (P6)

The participants alsomentioned the need tomeasure and validate
hypotheses — “We define metrics to validate our hypothesis. We
also use some specific indicators as objectives and key results or key
performance indicators to measure the success of our experiments.”

(P8) Besides the quantitative indicators of product success, the
participants declared that qualitative feedback is also useful — “It
is not possible to gather quantitative metrics most of the time. So
stakeholder feedback is a valuable indicator that the product is aligned
with their needs.” (P6)

Although the experiment conduction is systematic, following
sequential steps (e.g., assumption, hypothesis, experiment), the act
of using or applying the experiments is organic in the development
context. It is not an event or an activity defined for an specific step.
The participants mentioned that conduct experiments is almost
natural during the product development.

4.2 RQ2: What are the benefits of using
experimentation in Lean Startup in a
Large-Scale Software Development
Context?

The benefits mentioned by the participants were organized into
categories as they emerged during the coding process.

One of the benefits reported by the participants is that now
they have focus on the problemunderstanding rather than only
refining software requirements — “By discussing the problem we
can consider different solutions. They almost come up naturally.” (P2)
Another participant reinforces this claim — “When you say that you
are going to deliver a requirement, it is what has been set and that is
it. When you change the nomenclature to experiment terms, you end
up not committing to that.” (P9) As a consequence, the participants
mentioned that using experimentation increases perceived added
value in the product — “We are actually aggregating value to our
products. We explore the problem that business brings to us, and by
the end of it, we address their needs in the product.” (P7)

The participants mentioned that they call the development of
features experiments. In their opinion, this takes the burden off
of having to deliver a closed solution, enabling them to conduct
experiments and search for a better solution — “Within the com-
pany you have a requirement and a feature perspective. The business
area asks for a feature or shows up with the requirements ready. For
example, ‘I want a button on the side of a screen and I want to sign
the client up’.” (P9) — “When you change this nomenclature to ex-
periment, for example, ‘I want to perform an experiment to sign the
customers up through another platform’, it allows you to not have
100% assertiveness that it will work.” (P9)

Yet another benefit of using experimentation is having room
to fail up front during development — “We used to work based on
sprints and release plans: there was no room whatsoever for experi-
ments and failure. With our new continuous development and release
approach, we can explore, test, and pivot candidate solutions. Our
time slots give room for value-driven development.” (P1) A Product
Manager adds — “Product development is uncertain and very suscep-
tible to failure. The experimentation as a core of BML gives us room
to fail but also allows us to fail and fix quickly. We do not need to
wait until the end of the iteration to discover that we do not under-
stand the stakeholder needs. The conduction of experiments gives this
information as early as possible.” (P2)

The aspect of reducing development effort was an easily per-
ceived benefit — “Using this example of registering a customer, sup-
pose the experiment has been validated and customers want to sign up.
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Based on that, do I need the whole registration module implemented?
Or do I just need a part of it?” (P9) Team B’s Product Designer illus-
trates this in practice through an example — “We received a bunch
of change requests from the business to be implemented. We received
predefined solutions. So, we decided to investigate first and conduct an
experiment, mocking up data and creating prototypes. We discovered
that they have one minor problem that was fixed just by including
a new field in the application. We are sure that we avoided wasting
significant effort into developing the predefined solutions by executing
an experiment beforehand.” (P7) In addition to reducing develop-
ment effort, this notion of not having to necessarily implement
everything that is requested can leave room for the business to
generate new insights.

We also identified rapid feedback and validation as another
benefit provided by the use of experimentation — “We can easily
and in less time conclude whether it is worth to follow that path or if
we have to pivot the solution.” (P9)

4.3 RQ3: What are the challenges faced when
using experimentation in Lean Startup in a
Large-Scale Software Development
Context?

The lack of belief in the approach was cited as a challenge by
the Product Designer from Team B, which calls attention to the
difficulty of making people understand — “It is hard to sell this idea,
to make people buy it. The idea that doing the experiments we can
get the solution they want. Not everyone at the company believes
this, that it is possible to come up with the ideal solution for the
business, because they think they already have the ideal solution.”
(P7) and a Software Engineer adds — “It’s also a challenge to be
able to communicate this to the business [department]. Why are we
running an experiment instead of doing what they asked?” (P9)

Another point of concern for the participants is the fact that
the current organizational culture does not welcome failure.
A Product Designer considers that failure is not well seen — “It’s
something that we haven’t talked about, the issue of failures, how
we work... You break problems, analyze, do the experiments... we
treat failure as a learning process. Today, I see in the company that
sometimes failure is an awful thing. So, we still have to work on the
mindset and account that somehow from the project management
perspective.” (P3) and a Software Engineer adds — “Failure is not
being understood as a part of the process of learning. This is one of the
most challenging points: interpreting a failure as worthwhile.” (P9)

Another challenges is related to top-down decision about the
problems priority. Currently, these decisions comes from the
three major company areas — “It comes from business, from what
we think makes sense, and from the product development area. We
understand that there are some priority issues that can not be avoided.
Some priorities are imposed on us and we have difficulty in under-
standing their value. However, even top-down prioritization, we can
re-prioritize easily and fit in a good way in the backlog.” (P7) The
teams reported that this happens because of team maturity, since
the two teams are made up of seniors.

Although this lack of decision-making in the problem priori-
tization, puts in risk the teams’ autonomy. The participants

mentioned this as a challenge because it implies the factor of hav-
ing the autonomy to made teams decisions about their scope —
“We must have this free pass to make our own decisions. Decide the
solution, what is the best for the user - of course, with the agreement.
The point is that the team is the owner of the product, and this decision
is ours. We need to make others [business, customers, etc] understand
that we are now co-owners of a software product.” (P5)

5 DISCUSSION
In this section we discuss our findings in light of existent studies
from literature per research question.

RQ1. How does experimentation usage take place in light of Lean
Startup in a software development context?

We identified that experimentation is highly associated to the
Build-Measure-Learn cycle, as teams embrace the experimentation
that is present at its core. Models proposed for continuous exper-
imentation also follow the BML cycle [1, 3, 10]. The difference
between our findings and the literature is that the latter’s models
define stages, phases, or levels, while our case reports that experi-
mentation is done organically by the teams: it is present in their way
of thinking. When there is a problem to solve, the team considers
it essential to brainstorm solutions and think about what the root
cause of the problem is, requiring patience, time, and availability
(precious resources that not every company can afford) to analyze
what needs to be solved rather than simply developing software
without caring if the user’s problem will actually be solved.

Another interesting finding is that experimentation and BML
are not restricted to software solutions. The teams reported that,
as they are working in a problem-oriented mindset, their focus is
on solving stakeholder problems, be it through software or non-
software solutions.

Both teams were following a consistent strategy in applying
experimentation in a systematic manner by: defining assumptions,
transforming them into hypothesis, defining metrics, executing the
experiment, collecting metrics, and validating said assumptions.
Fagerholm et al. [3] and Lindgren and Münch [8] reinforce that
experimentation must be systematic and continuous.

Regarding problem exploration, Björk, Ljungblad, and Bosch [1]
argue on the need to think and understand the problem first by
using experimentation. This is directly aligned with the problem-
oriented approach that allows the teams to explore the problem
and devise different ideas for solutions, which can in turn be used
as hypothesis for conducting experiments, allowing the teams to
pivot to and persevere on the best metrically-validated solutions.
Furthermore, in moderation, hypothesis should be appreciated and
encouraged in an attempt to dismiss the belief that mistakes are
harmful and instead acknowledge them as a part of the expected
learning process.

Björk, Ljungblad, and Bosch [1] mention the importance of hav-
ing two types of metrics—quantitative and qualitative. The teams
confirmed the use of both metric types, although we identified a
preference for quantitative metrics in our interactions with them.

RQ2. What are the benefits of using experimentation in light of
Lean Startup in a software development context?

Concerning benefits, the teams pointed out that the focus on
the problem understanding was one of the most impactful changes.
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They claim that by first discussing and thinking about the problem
helps in recognizing how the experiments need to be conducted. As
mentioned before, Björk, Ljungblad, and Bosch [1] already address
problem understanding as the first stage of their model, emphasiz-
ing the relevance of thinking first and executing later.

Gutbrod, Münch, and Tichy [5] report that experimentation
enables a better understanding of customers’ needs, priorities, be-
haviors, and continuously better prioritization of development ac-
tivities. The teams corroborate on this by reporting that using
experimentation in the software development process results in
products that are more aligned with stakeholders needs, increasing
their perceived added value. This due to experimentation allowing
for more room for failure, enabling the search for a better solution.

Reduced development effort was also mentioned by the teams as
a benefit of using experimentation, in accordance with Yaman et al.
[13] and the core lean manufacturing principle of reducing waste.

RQ3. What are the challenges faced when using experimentation
in light of Lean Startup in a software development context?

The challenges perceived by the teams are associated with orga-
nizational issues, such as lack of belief in the development approach
and resistance in accepting failures as an important part of the learn-
ing process. Lindgren and Münch [8] faced a similar challenge with
the organizational culture of their case setting. Yaman et al. [13]
claimed that proposing this type of change in organizations is some-
times difficult due to complex organizational structure. Cultural
changes, such as working habits [6], are part of the concerns but
they are perceived as manageable at the development team level.
Notably, we found that the ORG teams perceive the change of exist-
ing nomenclature to experiment-related terms as a beneficial factor
in improving organization support.

Additionally, both teams reported difficulties with top-down
stakeholder directives that impact the priorities of their work back-
log. This has significant negative repercussions on the teams’ auton-
omy and hinders their ability to organically investigate problems.

6 CONCLUSION, LIMITATIONS, AND
FUTUREWORK

We reported through a case study how experimentation in light of
Lean Startup takes place in a multinational information technology
company through the lenses of two software development teams
from the company’s financial department. To accomplish that, we
used a questionnaire to map the participants’ profiles, observation
sessions to broadly learn the teams’ approach to experimentation,
and a focus group session along with a semi-structured interview to
characterize the usage of experimentation in software development
and explore its benefits and challenges.

The case study results revealed that experimentation is con-
ducted in an organic manner—the experiments themselves are still
systematic, but are not predetermined in a process. Regarding ben-
efits, the teams report that experimentation helps them to focus
on the problem understanding, as well as having room for failure,
reductions in development effort, and rapid feedback and validation.
As for challenges, lack of belief in the experimentation approach
from business people, failure-averse culture, top-down directives
on problem priority, and reduced team autonomy were the main
adversities identified.

We are aware that our research may have some limitations. In-
herent to any empirical study is concerns with construct validity,
as to whether the scenario of the study is representative of the
real world, and external validity, as to whether our findings are
generally applicable. Although we cannot claim that our results are
applicable to other distinct scenarios, as we observed two teams
with team members performing distinct roles and coming from dif-
ferent backgrounds in a real setting that promotes collaboration, we
argue that the nature of our case study helps to ease this limitation.

Seeking to deepen the understanding of this phenomenon and
expand to other scenarios, our next step aims to replicate this study
with other teams with ORG and perhaps other organizations in
order to contrast the findings and look for additional and rich
examples to further our understanding on the matter.
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