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ARTICLE INFO ABSTRACT

Keywords: Context: Defining and designing a software product is not merely a technical endeavor, but also a socio-
Product manager technical journey. As such, its success is associated with human-related aspects, such as the value users
Software startup perceive. To handle this issue, the product manager role has become more evident in software-intensive

Product management
Agile software development
Socio-technical systems

companies. A unique, challenging context for these professionals is constituted by software startups, emerging
companies developing novel solutions looking for sustainable and scalable business models.
Objective: This study aims to describe the role of product managers in the context of software startups.

Grounded theory
Method: We performed a Socio-Technical Grounded Theory study using data from blog posts and interviews.
Results: The results describe the product manager as a multidisciplinary, general role, not only guiding the
product by developing its vision but also as a connector that emerges in a growing company, enabling com-
munication of software development with other areas, mainly business and user experience. The professional
performing this role has a background in one of these areas but a broad knowledge and understanding of key
concepts of the other areas is needed. We also describe how differences of this role to other lead roles are
perceived in practice.
Conclusions: Our findings represent several implications for research, such as better understanding of the
role transformation in growing software startups, practice, e.g., identifying the points to which a professional
migrating to this role should pay attention, and the education of future software developers, by suggesting the
inclusion of related topics in the education and training of future software engineers.
1. Introduction empathizing with these actors and handling conflicts among them to
lead to the product’s success. Hence, product management is essentially
Software Engineering (SE) concerns not only how to develop sys- a socio-technical phenomenon defined by Hoda [3] as when “social and
tems, such as coding and architecture, but also what these systems technical aspects are interwoven in a way that studying one without
will perform. An example is the long-standing field of requirements due consideration of the other makes for an incomplete investigation
engineering (RE). As Cheng and Atlee [1] argue, the problems in this and understanding”.
field are distinct from others in SE “because requirements reside mainly A context particularly challenging for product management is con-
in the problem space whereas other software artifacts reside primarily stituted by software startups. Given that different definitions have been
in the solution space”. Recently, a role focusing on this aspect has be- used in the software engineering literature [4,5], it is essential to define

the term clearly. In this paper, we define software startups as companies
that develop new, innovative, software-intensive products or services
under constrained resources and time, searching for sustainable and
scalable business models [6]. This unique context is associated with
a high level of uncertainty, especially regarding what customers and
users want and are willing to pay for [4,5]. Besides unstable require-
ments and constant strategical changes [7], PMs in software startups

come more evident — the product manager (PM). These actors perform
several tasks, collecting information from users through several means,
such as in-person interactions and data usage collection, “to figure
out what to build, define requirements, and write functional specifi-
cations” [2]. In other words, to achieve technical goals as elicitation,
specification, and validation of requirements, product managers must
collect information from developers, users, and other stakeholders,
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must face other issues, such as the lack of users to collect feedback
from [8], the scarcity of resources [9], and an accelerated development
process [9,10]. In this context, conventional practices might not suffice
and practitioners and academics have proposed novel methodologies,
based on experimental or hypotheses-driven approaches [11-13]. These
proposals suggest that techniques related to product management in
software startups are distinct from consolidated companies. Other as-
pects also indicate this direction such as small teams and financial
constraints. Although several studies focused on RE in the context of
software startups, e.g., [14-16], and others on the PM role in software
projects, e.g., [17-19], to the best of our knowledge, no studies con-
centrated on the PM role in software startups. In this paper, we aim to
fill this gap by describing several aspects associated with the PM role in
software startups. The following research question represents this goal:

RQ. What is the role of the product manager in software star-
tups?

To answer the research question, we followed the Socio-Technical
Grounded Theory approach [3] using the structured mode in the ad-
vanced stage to develop the theory. As usual in Grounded Theory
studies, data collection and analysis were iterative and interleaved.
Data consisted of blog posts written by practitioners describing their
activities as PMs in software startups and interviews with members
of startup teams performing the PM role. In the process of selecting
blog posts to be included in the study, we employed an automatic
summarization based on PositionRank [20], an unsupervised text sum-
marization algorithm, to create abstracts for these documents and,
consequently, reduce the amount of work in the selection process.
We described this approach in detail in a previous paper [21]. The
interviews started at the end of the basic stage and continued in the
advanced stage to allow theoretical sampling. The result consists of
a theory of the product manager in software startups describing the
role as multidisciplinary and ill-defined, dependent on the context and
stage of the company. Although heterogeneous, the responsibilities of
this role concentrate not only on software development but also on
other areas, especially business and design. Besides that, the role is a
connector element, facilitating communication among these different
areas and guiding them using a vision for the product. In this regard,
this agglutinating is more evident as startups grow and areas start to
specialize rather than in the early stages when few people perform
many tasks.

The contributions of this study are four-fold. First, we understand
the PM role in software startups better by describing it as a multidis-
ciplinary and ill-defined role with a connecting function in a growing
company in which people start to silo functional teams. Then, we de-
scribe the needed skills for these professionals, representing guidelines
for the education and training of software engineering students to fulfill
these positions. Third, we present the use of blog posts to support
a Grounded Theory study, in contrast to similar studies in software
engineering research, which are heavily based on interviews. Finally,
we extend the evaluation of the automatic summarization approach for
blog posts by employing the selected documents in the study.

The rest of this paper is organized as follows. Section 2 presents the
basic concepts and a lean literature review. Section 3 describes how we
performed the study. Section 4 presents our results, namely a theory
on the PM role in software startups. In Section 5, we discuss how our
results relate to the existing literature and the implications to research
and practice. Finally, Section 7 concludes the paper.

2. Background and related work

In this section, we present the key concepts related to our study.
These include product manager, introduced in Section 2.1, and software
startups, presented in Section 2.2.
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2.1. Product manager

In the seminal marketing book, Kotler [22] defines a product “as
anything that is offered to a market for attention, acquisition, use,
or consumption that might satisfy a want or need”. The term encom-
passes not only physical objects but also “services, persons, places,
organizations, ideas or mixes of these entities”. The author also defines
services as “products that consist of activities, benefits or satisfactions
offered for sale that are essentially intangible and do not result in
the ownership of anything”. Based on this definition, Kittlaus and
Clough [18] define a product as a “combination of (material and/or in-
tangible) goods and services, which one party (called vendor) combines
in support of their commercial interests, to transfer defined rights to a
second party (called customer)”. Then, a software product is a “product
whose primary component is software” [18,23].

The term “product manager” is credited to Neil McElroy, who pro-
posed the idea of a role responsible for a product to the executive team
at Procter & Gamble in 1931 [2]. The role has been incorporated into
software engineering to fill developers’ difficulty to “meet technical
demands and create a cohesive product for users” [2]. Chisa [2] also
mentioned that a PM is a person who talks to users or customers to
figure out what to build by writing functional specifications. Moreover,
PMs need to be involved in the whole product life cycle: before the first
line of code is written, during the software development process, and
after the product goes into production. In the XP (Extreme Program-
ming) proposal, Beck [24] describes what is expected from a PM in a
team employing the method. They should “write stories, pick themes
and stories in the quarterly cycle, pick stories in the weekly cycle, and
answer questions as implementation uncovers under-specified areas of
stories”.

Regarding the context of software-intensive companies, it is es-
sential to mention the International Software Product Management
Association' (ISPMA?), a non-profit organization whose goal is “to fos-
ter software product management across industries” [25]. Specifically,
the organization recommends a handbook [25] as a knowledge ref-
erence for the role of software product manager. Nevertheless, the
existence of recommended practices does not guarantee that they are
followed in practice. Actually, the differences between the state-of-the-
art and the practice of SE have been a concern since early papers [26].
Researchers have investigated the state-of-the-practice for several areas
of SE, such as requirements engineering [27] and software architec-
ture [28]. This issue is even more prominent in software startups, in
which researchers have observed the lack of use of prescribed prac-
tices [8,16,29]. Besides that, the existence of such guidelines, first, do
not guarantee that they are the only effective and efficient practices,
and, second, they were not tailored for the context of software startups
which, given its particularities, might require specific practices.

Studies describing how the PM role is in practice in the context
of software-intensive companies portray a varied picture. Based on 17
interviews and supporting documentation from 13 companies, Maglyas
et al. [30] developed a theory with four categories regarding the role
of PMs: influence on the product, authority, access to resources, and
impact on collaboration. Based on them, the authors identified four
stereotypical roles: experts, strategists, leaders, and problem solvers.
These results are interesting. However, the study relied on established
and large companies: the youngest company had four years at the
time of the paper’s publication, 12 out of the 13 companies had more
than 101 employees, and the remaining had between 11-50. Springer
and Miler [31] performed another study comparing PMs across four
levels of company size: micro, small, medium, and large businesses.
They described competencies and objectives depending on the size and
concluded that the organization’s size influences the role. Among the

1 https://ispma.org/.
2 “ISPMA” is a registered trademark of ISPMA e.V.
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ten companies investigated, three were classified as “micro/small” or
“micro”, i.e., less than 10 employees, and the other two as “small”,
i.e., with between 11 and 50 employees. However, there are no details
about the innovativeness of the products developed by these compa-
nies, which we could consider as startups according to our definition,
nor a clear consideration of this aspect of the results. Kittlaus and
Fricker [32, p. 37] describe four scenarios for software products re-
garding life cycle phases, i.e., new product development or existing
product evolution, and runtime environment, i.e., vendor or customer-
controlled. The scenario characterized by new product development
in a vendor-controlled scenario, called Powerboat by the authors, is
similar to startups. The authors recommend that, in this scenario,
PMs should work closely with potential customers and marketing, and
they should support short-term experimentation. Despite the value of
this prescriptive description, there is no study focused on startups to
understand if these pieces of advice are being followed in practice.
Other studies focused on the challenges related to software product
management [33] or its conflicts with agile [34].

Besides these studies, the role of PMs in software companies is often
mentioned when investigating related aspects. In a study on product
backlogs at Pivotal, a large software development company, Sedano
et al. [35] describes product management as “the voice of the business”
and mentions that its main role is “to advocate for the business’s
needs and facilitate prioritization of the team’s backlog”. The company
employs a software development process consisting of two tracks: one
led by product designers and the other by developers. In this context,
the PM is a boundary spanning the two tracks, bridging the gap be-
tween the two tracks [35]. Specifically in software startups, in a study
on requirements engineering, Melegati et al. [16] observed that PMs
are responsible for most requirements engineering activities, especially
elicitation, and prioritization, acting as a proxy for the potential users
and customers. They also observed that a team performing this role
is common in software startups [16]. Still, in a study on requirements
engineering in software startups, Gralha et al. [14] concluded that PMs
are responsible for managing the product backlog.

The PM role is related to the product owner in Scrum. In the method
proposal, Sutherland and Schwaber [36] describe the product owner
as the “responsible for maximizing the value of the product resulting
from work of the Development Team”. The authors acknowledge that
the way this is done may vary widely across organizations, teams, and
individuals. Given the prevalence of agile methods in contemporary
software engineering, the product owner has been the topic of several
studies, such as comparing theory and practice [37], how they are
tailored to large-scale projects [38], and their importance to commu-
nication [39]. Specifically, Kittlaus [34] discussed conflicts between
software product management and agile software development, giving
a focus on the product owner role. The authors identified several
tasks associated with PMs that are not related to the product owner
role and, in general, product managers are closer to the businesses
and the customers, while the product owner is closer to the develop-
ment and technology. However, the author acknowledges that in small
organizations, the PM often assumes the product owner role.

In summary, the PM role encompasses different responsibilities, and
what is executed highly depends on the company. Hence, it is valuable
to investigate this role in software startups, given how crucial these
activities are to these companies.

2.2. Software startups

Software startups have generated increasing interest in software en-
gineering research [5]. These companies develop innovative, software-
intensive products to which they search for a sustainable and scalable
business model [6]. As emerging organizations, software startups are
expected to experience several changes in their internal processes as
the team and the number of customers grow. Hence, since early papers
on the topics, e.g., [40], researchers have proposed maturity models
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to describe the evolution of software startups. The state-of-the-art life-
cycle model for software startups was proposed by Klotins et al. [10],
based on the original model of Crowne [40], and is composed of four
stages: inception, stabilization, growth, and maturity. The inception
stage starts with the initial idea and ends with the first release of
the product to customers. Then, startups enter the stabilization stage,
preparing the product to scale regarding technical and operational
aspects. After this preparation is ready, in the growth stage, the startup
goal is to gain the desired market share focusing on marketing and
sales. Finally, the organization transitions into an established company
during the maturity stage. These stages can be summarized into two
blocks: (1) inception and stabilization (or the early stages), (2) growth
and maturity (or the later stages). In the early stages, the startup aims
to find a relevant problem and a feasible solution. In the later stages,
the focus is on marketing and improving the company’s efficiency [10].
However, this process might not be linear, and when facing specific
challenges, startups may change some critical aspects of the product
and, consequently, return to a previous stage.

Software development in startups is characterized by a sped-up
process under a severe lack of resources, leading to low priority for
product quality and accumulated technical debt [9]. The importance
of defining the product in such a complex context means that require-
ments engineering (RE) is the central activity in software startups [29].
Based on an analysis of 88 startups, Klotins et al. [29] concluded that
“most engineering challenges in startups stem from inadequacies in re-
quirements engineering”. This fact has inspired several studies focusing
on how these companies handle requirements engineering activities.
Gralha et al. [14] investigated the evolution of RE practices in software
startups. They proposed a grounded theory where RE practices are
described through six dimensions: requirements artifacts, knowledge
management, requirements-related roles, planning, technical debt, and
product quality. These dimensions evolve based on some turning points,
such as the number of clients or employees. For instance, regard-
ing requirements artifacts, at the beginning of its life, a startup is
implementation-oriented. Once the number of clients, remote workers,
and employees rises, the team moves to a more user-oriented approach.
Finally, when the number of features and input from the customers
increases, the team reaches richer, traceable descriptions.

Tripathi et al. [15] performed a mixed-method study consisting
of multi-vocal literature and a case survey to investigate five aspects
of RE sources: requirements, elicitation methods, requirements docu-
mentation, prioritization and management, and validation. The results
consisted of a frequency analysis for different techniques. Melegati
et al. [16] also investigated RE in software startups through interviews
with Brazilian practitioners. They concluded that software startups do
not follow a unique set of RE practices and they change during the
startup’s lifetime. In their model, practices are determined by a set of
factors: founders, software development manager, developers, market,
business model, and startup ecosystem. The authors also concluded that
startups adopt practices similar to agile teams with the difference of not
having an accessible customer.

In the aforementioned studies, product management is not depicted
in detail. Regarding the requirements-related roles, Gralha et al. [14]
mention that “a product manager or a product owner is responsible
for creating and prioritizing the product backlog” and that “companies
with multiple products will eventually have a director of products to
oversee the various product managers and determine product priori-
ties”. Melegati et al. [16] observe that many startups they interviewed,
especially those with products targeted to a large market, had a product
management team. They observe that “this team was not composed of
developers although its components can have a technical background,
but also business or marketing profiles”. Regarding their responsi-
bilities, they mention that PMs ‘“are responsible for most of the RE
stages, particularly elicitation and prioritization”. It is also essential to
mention that some authors, such as Blank [12] and Ries [11], stress
the need for specific methods for startups, which are generally focused
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on experiment-driven development and, consequently, focus more on
hypotheses about the product than on requirements [41]. Research has
shown that practitioners are employing several techniques to handle
these hypotheses, including elicitation and prioritization [13].

In summary, the authors of this study could not find any work in
the literature specifically focused on the PM role and product manage-
ment in the context of software startups. Even though there are some
proposals, such as the one by Kittlaus and Fricker [32], of how PMs
should act in the context of new product development, there is no study
investigating how the roles are performed in practice.

3. Research method

In their seminal paper, Bostrom and Heinen [42] describe a socio-
technical system as a work system “made up of two jointly independent,
but correlative interacting systems - the social and the technical” (em-
phasis in the original). While the technical perspective concerns “pro-
cesses, tasks, and technology”, the social one regards “the attributes of
people (e.g., attitudes, skills, values), the relationships among people,
reward systems, and authority structures”. As described above, the
product manager is a role involving both technical aspects, as processes
and technology, but also social ones, such as skills, relationships, and
authority structures. Therefore, to achieve our goal of investigating the
role of PMs in software startups, we performed a Grounded Theory
(GT) study following Hoda’s Socio-Technical GT (STGT) guidelines [3].
This choice is motivated by the fact that the method is tailored for
software engineering research, especially considering its socio-technical
aspects and its description contains all the operationalization details
required to properly employ the method. Besides that, we observed
the core features identified by Stol and Fitzgerald [43] and stressed
by the ACM SIGSOFT empirical guidelines for GT [44]: limit exposure
to literature, treat everything as data, immediate and continuous data
analysis, theoretical sampling, theoretical sensitivity, coding, memoing,
constant comparison, memo sorting, cohesive theory, and theoretical
saturation. The method was chosen given the socio-technical nature of
the phenomenon and the fact that STGT was developed for software
engineering research.

The Socio-Technical Grounded Theory method comprises two key
stages: a basic and an advanced one. The basic stage consists of a
lean literature review, study preparation and piloting, and iterations
of basic data collection and analysis. In this step, concepts, categories,
and relationships emerge. The advanced stage consists of theory devel-
opment and could be implemented with one of two modes: emergent
and structured. The emergent mode is inspired by Glaser’s GT version
while the structured version is represented by the mode of Corbin and
Strauss [45].

We followed the guidelines by Hoda [3] for a lean literature review.
According to the author, the step is “a lightweight and high-level
review performed early in the study, during the basic stage, to identify
research gaps and motivate the need for a study”. It is important to
stress though that, in this stage, we avoided inspecting in detail the
papers presenting the studies that could bias our analysis, following
the general guidelines for GT studies to limit the exposure to literature,
since our goal is to develop a new theory to explain the phenomenon
rather than validating an existent one. Section 2 above presents the
papers we analyzed in this stage. Besides presenting key concepts for
our study, such as software startups, we observed the lack of studies
focused on the role of product managers in software startups and
motivated why this particular context presents specific challenges for
the role.

In this study, data were collected from two sources: (1) blog posts
authored by PMs and (2) interviews with practitioners. Section 3.1
describes the data collection in detail. In the basic stage, most of
the data consisted of blog posts. Still, following the suggestion of
an interleaved data collection and analysis, after each document was
included in the analysis, we performed a constant comparison between
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the recent codes emergent from open coding to those already present
in the analysis. In this study, we considered blog posts as data [46—
48], i.e., as descriptions of what happens in software startups, rather
than literature. After we ended up performing the first analysis of
the blog posts, we started performing interviews with practitioners.
After a couple of interviews, it was evident that: (1) the PM is on
the boundary of several areas: software development, business, and
design/user experience; (2) the importance of communication; and (3)
the evolution of the role depending on the startup stage.

Based on these central concepts, we followed a structured mode
of theory development. Hoda suggests that the researchers can ex-
plore “pre-defined theoretical templates”, such as coding paradigm,
conditional matrix, or Glaserian six C’s [3]. Researchers could also
“use their own theoretical structure emerging from the basic stage”.
Therefore, we came up with a structure for the emergent theory. This
structure was used “to guide further data collection, analysis, and
theory development” [3]. Specifically, it pointed us to the need to
interview for other roles in early-stage software startups. The analysis
helped us to better group the categories along axes. Fig. 1 illustrates
our research design.

3.1. Data collection

3.1.1. Blog posts

To obtain data from a large pool of startups, in the first iteration
of data collection we gathered blog posts. In these statements, prac-
titioners describe factual stories, analogies, and examples to support
their beliefs [46]. Recently, blog posts have been employed in SE
studies [47], e.g., [13,49-51]. Among the benefits of this data source
are insights into software practice, research clarity and transparency,
and help bridge research and practice [47]. Blog posts are sometimes
called a form of gray literature [52]. This type of literature encompasses
published documents that did not go through formal quality control
mechanisms as in the white literature [53]. However, we agree with
Kitchenham et al.’s recent argument [48] that blog posts are not gray
literature but could be used as data for primary studies. In any case,
to guide this step of data collection, we followed Garousi et al.’s [52]
guidelines for gray or multi-vocal literature reviews. Although we
are not considering blog posts as literature but rather as data, these
guidelines could help us to gather a wide variety of experiences.

We searched sources using a general web search engine, i.e., Google,
in June 2021. To obtain varied results, we employed a query string
only filtering startups, i.e., not considering the term “software” to avoid
excluding posts that potentially have useful data. Regarding product
managers, we also considered the term “product management”. Hence,
the final query string was:

(“product management” OR “product manager”)

AND (startup OR start-up)

To avoid the interference of cookies and previous search history, we
performed the search in a Google Chrome incognito window. The result
consisted of 434 results that we saved in a CSV file using SEOQuake.?
Given our interest in practitioners’ views, we inspected the links and
removed those that were not blog posts. Examples of excluded items
are job position ads, podcasts, videos, and book descriptions. We saved
locally the main text from the included links. After this step, our dataset
consisted of 127 documents.

The next step was to select posts that could help us to answer
the research question, i.e., that contain real experiences of PMs in
software startups. Since blog posts do not have abstracts as scientific
articles, this task would consist of reading the whole text. To reduce
the overhead over the researchers, we decided to employ PositionRank,

3 https://www.seoquake.com/index.html.
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Fig. 1. A summary of the research design.

a summarization algorithm, to create abstracts for the blog posts.
PositionRank is a modification to consider the position of a word in the
document to the PageRank algorithm when applied to the text where
a graph representing the text is used to identify the key phrases by
graph centrality measures. Then, we divided the set of documents into
two, and each researcher read the full text for the documents in one set
and the generated summaries from the other set. In such a way, each
document was analyzed in full by one researcher and as a summary by
another.

Then, we defined four inclusion criteria regarding three aspects:
type of evidence, context, and subject. Regarding the type of evidence,
Rainer [46] differentiates the information from gray literature sources
in primary, i.e., the author’s personal experience clearly informs that,
and secondary, i.e., that is not based on the personal experience and
is probably formed by indirect sources such as peers. According to
the author, primary information is “most closely connected to evi-
dence” and, thus, is more useful for argumentation purposes. Given
our interest in using blog posts as primary data describing the practice
of PMs, we chose to select only primary information. Thus, the first
criterion regarded if the document described a real experience. We
excluded, for example, posts simply presenting the author’s opinion
without presenting any account of real events in which the author
participated. For example, in an article,* the author simply lists several
tools that could be used by a PM in a startup but he does not describe
a situation in which himself used any of them. Regarding the context,
our focus was software startups. To operationalize the analysis of this
aspect, we divided it into two criteria. First, the statement should refer
to the context of startups in general what was then considered our
second criterion, and then the document should focus on a software
development context, that is our third criterion. Finally, regarding the
subject, the focus was on the description of the PM role, therefore this
aspect was the fourth criterion.

After this process, the researchers agreed that 19 blog posts should
be included in the analysis and 73 not included. Out of the 73 docu-
ments excluded at this step, 50 were considered not describing a real
experience, 16 were not related to a startup context, 22 were not de-
scribing a software-related context, and finally, 11 were not describing
the PM role. The total sum is larger than 73 because some blog posts
have failed in multiple criteria. On the remaining 35 documents, they
were either undecided or had conflicting answers. Then, for each one
of these documents, the researcher who had read the summary read
the full text, and they discussed reaching an agreement. Out of the
35 documents discussed, 11 were accepted. Out of the 24 rejected, 7
were considered not describing a real experience, 6 were not related

4 https://theproductmanager.com/tools/tools-for-startup-product-
managers-build-measure-learn/.

to startups’ context, 16 were not describing a software-related context,
and 10 were not related to the PM role. Once again, a document could
have been rejected for multiple reasons. After this process, a total of 30
documents were included in this study, which are listed in Appendix A.
Fig. 2 presents a summary of this process. Since there might be license
problems in making blog posts available in replication packages [48],
we only provide the URLs of the blog posts.

3.1.2. Interviews

To select practitioners to be interviewed, we followed a purposive
sampling, a form of non-probability sampling whose goal is “to find
accessible, information-rich cases, sites, organizations or contexts from
which researchers can learn about their topic of study” [54]. By taking
advantage of the geographical distribution of the authors, we identified
participants from five countries in North and South America, Europe,
and the Middle East. The interviewees represent startups operating in
different markets and at different stages of maturity. In summary, as
shown in Table 1, we aimed to consider startups as diverse as possible,
the so-called “hetereogeneity sampling” [54]. We followed a semi-
structured approach for the interviews using a pre-defined interview
guide [55], presented in Appendix B. It was divided into four sections:
individual, company, role, and conclusion. In the first section, we asked
about the background of the interviewee including if she had a formal
degree and in which area, and her previous working experience either
as a PM or in other roles. Then, we asked for the details about the
company, including how long it existed, its size, and its stage of devel-
opment at the time of the interview. We also asked for a description of
the product under development and who are the potential customers
and users. In the third section, we asked the interviewee to describe
her duties and responsibilities, including those that she considers are
the most important, the tools she uses, if she has a daily routine, and if
she had experience as a PM in another company, if there are differences
and what they are. Finally, we asked if the interviewee had anything
to add or any comments and feedback. The interviews were conducted
online through video calling and were recorded and transcribed. We
performed ten interviews when theoretical saturation was reached.
Theoretical saturation is a point when “further collection does not
generate new or significantly add to existing concepts, categories, or
insights” [3]. After each interview, the data obtained was incorporated
and analyzed, compared with previously collected data. Even though
new codes emerged in the analysis of the last interviews, these codes
did not alter the theory structure nor their categories, just being more
examples of some categories. This aspect became clearer after the
sixth interview, even though none of the final categories of the theory
is supported solely by interview data but also by blog posts’ data.
However, as until that, there was a geographical concentration on the
interviews, we decided to perform more to increase the variability. The
interviews were conducted during the first semester of 2022, and their
duration ranged from 28 min to one hour, with an average of 43 min.
Table 1 presents details of the interviewees.
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Fig. 2. A summary of the selection of blog posts.

Interviewee Company stage Market Country Company life Time in the Other information
position [10] time® (years) company”
(years)
8l Product manager Growth Communication Brazil 6 1 Previous experience as
founder in another startup.
12 Product manager Mature Logistics USA 8 1.5 -
13 CEO Stabilization Health Brazil 2 Founder No profit company.
14 Product manager Stabilization Saa$S for Brazil 1 1 -
(internal startup) e-commerce
15 Product manager Mature Tourism Brazil 11 1.5 Previous experience as
founder in another startup.
16 CEO Stabilization Saa$ for sales Brazil 3 Founder -
17 Head of Growth Finance Germany 5 2.5 The company went
engineering through a major pivot 3
months the interviewe
joined the company
18 Project manager Stabilization Saa$ for health Saudi Arabia 4 From the -
beginning
19 Product manager Stabilization Services Saudi Arabia 2 Founder -
110 Founder Stabilization Software Finland 3 Co-founder -

2 Approximate.

3.2. Data analysis

The Socio-Technical Grounded Theory method is divided into basic
and advanced stages [3]. In the basic stage, we applied open coding,
constant comparison, and memoing. After emerging some concepts (in
the advanced stage), we followed a more structured data analysis to
reassess, revisit, and compare codes and memos carefully. We used
NVivol2°® to support our coding process. All data were imported to the
tool, which helped us to keep track of codes and their corresponding
text. It also supports organizing or grouping codes into categories and
sub-categories. At the end of the analysis, six main categories emerged,
divided into 18 subcategories, that are available in the supplemental
material, including, for each one of the main codes, an example excerpt
from data and in which sources it was identified.

Member checking. After we reached a final theory, we performed
a member-checking procedure. We prepared an email with a summary
of our results and sent it to all the interviewees who participated in the
study. We gave them one week to answer, and we sent a reminder to
those who had not answered after five days. Out of the ten interviewees,
we received three replies containing short comments claiming that they
agreed with the results.

Supplemental package. To improve the replicability of our re-
sults, we provide a supplemental package® containing all the links

5 https://www.gsrinternational.com/nvivo-qualitative-data-analysis-
software/home.
6 https://doi.org/10.5281/zenodo.10070156.

returned by the Google Search Engine and how the researchers rated
them, leading to inclusion and exclusion. However there might be
license problems with making blog posts available in replication pack-
ages [48], therefore we only provide the URLs of the blog posts. It
was impossible to make the interviews’ transcriptions available since
there was sensible commercial information about the startups. We also
provided the categories, categories, and codes identified in the analysis
with examples of coded excerpts.

4. A grounded theory of product managers in software startups

As the result of our analysis, we reached a grounded theory de-
scribing the PM role in software startups (the main categories are in
bold):

A product manager in software startups is a generalist, multidis-
ciplinary, and, quite often, ill-defined role. This person, or some-
times a team that shares the responsibilities, is accountable for the
product, often referred to as a mini-CEO. We grouped this role’s
responsibilities in areas that include functional areas, i.e., software
product development, business, and user experience/design, but
also three other coordinating functions. First, they are responsible
for communication, acting as a bridge, connecting the different areas
of the startup but also the team with customers and users. Second,
PMs should perform a function of leadership, guiding the connected
team to where the team should go, i.e., achieve the product vision.
Finally, the PM has also management duties, coordinating and facil-
itating teamwork. Given the generalist, multidisciplinary nature of
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Fig. 3. A grounded theory on product management in software startups. Solid-line
boxes and arrows represent core categories and their relationships. Dashed-line boxes
represent subcategories linked to the core categories with dashed arrows.

the role, a person fulfilling the role of PM generally comes from one
of the connected fields, i.e., she has a background in either software
development, business, or design. However, the PM must have a
broad knowledge, including some familiarity with the other areas.
Performed tasks vary based on some dependencies: the stage of the
product and company and the context, including, for instance, the
product and the team. Finally, the existence of the PM is associated
with some consequences and challenges.

Fig. 3 depicts the main categories of the theory, which are described
in detail in the following sections. Below, we use bold to represent
subcategories and italics to present some of the most common codes.
We use excerpts of data, in italics and in quotes, either from the blog
posts or from the interviews, to illustrate the results.

4.1. Product manager

The product manager role is a generalist, multidisciplinary role en-
compassing several areas, including not only software engineering but
also interface design, user experience, and business aspects of the
product. This description is present in many of the analyzed blog
posts. For instance, B3 mentions “the multi-disciplinary nature of the role
encompassing design, engineering, marketing, and sales”. Related to that, it
is considered an ill-defined role, i.e., without a clear definition of what
are the responsibilities associated with the role. In the words of the
author of B18, “not everyone has the same idea of what a product manager
does”. Consequently, the PM is seen as someone who does not create
direct value as 14 mentioned: “[I always say that] my job is [...] effectively
to do nothing”. However, a clear aspect of the role is the accountability
for the product, i.e., the PM decides several, if not all, aspects of the
product and is responsible for its results. As B7 mentions: “product
managers are often called the mini-CEO, as they are, indeed responsible for
every aspect of a product [...]".

Besides role characteristics, the analyzed sources described several
aspects of the PMs’ way of working. They are data and feedback
driven, i.e., to make decisions, they usually rely on product usage data
or on users’ feedback. As B29 mentions: “you have intuition, and you
have your experience, but your notions about what your customers want
- they’re just notions. They’re not true or false until you put them to the
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test”. However, this is not always the case as intuition has been also
mentioned, especially in early stages of a startup. To cope up with time
and resources constraints, PMs in startups should work with speed. This
issue is summarized in B5 as: “the sooner you know their opinions about
your product, the earlier you can adjust your plans in terms of resources
and the higher likelihood of reaching your next milestone of hitting your
next goal before you run out of money”. A PM also has to trust others
especially in the area in which she is not an expert.

We also identified several personal qualities associated with pro-
fessionals fulfilling this role. The most mentioned were: being adaptive
and flexible, good communicators, and empathetic. These qualities are
associated with the responsibilities PMs have but also to cope with the
challenges of the role and of the context in which they work.

4.2. Responsibilities

Although the specific responsibilities of each PM vary, they can
generally be grouped into categories of two natures: functional or
organizational. Functional responsibilities create direct value by being
actively involved in product development and are classified in three
categories: software development, business, and user experience
and design. Organizational responsibilities are related to coordinat-
ing functions and are classified in communication, leadership, and
management.

Among all the identified duties, the most important is probably
communication as mentioned by several interviewees when asked.
In this regard, PMs facilitate the interaction and carry information
between the different areas of the startup and also between the startup’s
internal, i.e., team, and external, i.e., users, customers, and other
stakeholders. This connection happens in several layers not only by
bringing requirements and constraints from the different areas but also
by connecting people and acting as a translator between the different
vocabularies used by the groups/areas. In this regard, the PM can
be seen as a bridge gluing together the different areas of the startup,
helping them to work in a coordinated manner to reach a common
goal. In the words of B4: “the PM generates bridges of communication
between stakeholders, keeping the focus on what is really important”. In
this regard, they work close to founders and management, communicate
with other teams, mainly to communicate the vision to the team.

As a consequence of being a bridge across different areas, PMs
perform a leadership role. As B23 puts: “your role is to mold a product
vision and to build a team aligned around that vision so everyone will have
focus and purpose”. Thus, they must build trust and relationships and
understand and support other teams’ work. The PM has also management
duties. First of all, she must facilitate the team’s work to keep the rhythm,
that is, identifying problems, removing obstacles, and finding solutions
to help the team to keep a constant pace. They are responsible to
ensure that the work is done according to the plan. Quite often, PM define
processes, improve, and document them. In some cases, they are even
responsible to coordinate the development team, including not only
software engineering but also designers.

Besides connecting the different areas of software development,
business, and design/UX, the PM generally performs tasks associated
with each one of these areas. Regarding software development, these
tasks are, for instance, deciding the features to build, creating specifica-
tions, and prioritizing. This person is responsible for gathering ideas and
requirements and validating if they are worth implementing. PMs with a
technical background might influence technical decisions too. Regarding
user experience, the PM should gather the feedback and use it to
understand users and customers. As Bl mentions: “product management is
about letting that feedback inform an intimate understanding of what users
need from the product”. In this regard, it is mentioned the importance
of talking to customers through interviews or collecting software usage
data. For business aspects, the PM is responsible for owning the product
vision, i.e., “someone who will guide and shape the product to better suit
the direction that [...] the founder wants the company to go” (B1). The PM
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should balance user and business, i.e., define the features depending not
only on what customers and users want but what is most interesting
for the business. Other related duties related to the business could be
positioning within and monitoring competition, and sales and pricing.

4.3. Knowledge and background

As I5 mentioned: “the product manager does not have a school” so we
observed that the background of the PMs vary, generally based on one
of the areas connected by the role: software development, business, or
design/user experience. It is interesting to notice that the interviewees’
and blog post authors’ opinions vary regarding which background is
more adequate to the role, generally tending to the background of
that particular person. PMs with a technical background stress that a
better understanding of technical aspects helps “to realize what goals
or features are feasible and what are not” (B2) and “understanding the
technology behind your product which will not only help in supporting your
team of developers or engineers, but will also help with communicating
with other parts of your business, and investors” (B2). A transition from
business-related roles to product management is also a natural one.
In this regard, we can mention blog post authors mentioning, for
instance, a MBA degree (B3) or their experience as a management
consultant (B19). Finally, in fewer cases in our sample, it is possible
for a designer to become a PM. I5 believes that “it is the best transition
possible” because of their “background” on “discovery”.

Although a PM has a background on a specific area, it is clear the
need for a broad knowledge. Most of the analyzed sources mentioned dif-
ferent degrees of knowledge on the other areas: software development,
business, and design/user experience. This capacity is useful not only
for performing duties related to these areas as described in the previous
section but also to facilitate communication with the other teams. As
14 mentioned: “I think that it is really important to have a systemic view
of dll fronts to not be lost in conversations”. Since PMs generally come
from other areas, they must be continuously learning, either on the job
or through courses or talking to other professionals. In this regard, some
excerpts from the blog posts are: “although they may not have 100% of
the skills and knowledge at the famous intersection between usability/design
and business and technology, this can be developed over time” (B4); “During
the past year, I spent my free time learning more about product marketing,
SEO, data analytics, gamification, and data science as growth was a priority
for my product” (B5); “I read books, blogs, listen to podcasts and go to all
the meetups” (B25).

4.4. Dependencies

As mentioned earlier, PMs’ duties and responsibilities vary in certain
degree given not only the background but also on other two major
aspects: the company or product stage and the context.

4.4.1. Stage

The stage of the company or the product is a major force dictating
not only the role of the PM but even its existence. In the data, it was
possible to observe that the PM role is generally not present in the
beginning of startups. At this stage, founders generally perform the
duties regarding the product vision. As the author of B7 mentioned:
“During my years as a startup founder and CEO, many times I found myself
exhausted; I was wearing multiple hats, just like any other early-stage startup
founder, by the way. What I didn’t know was that I was also playing the
Product Manager role, along with everything else [...]”

However, the need for a specific person focused on this role becomes
essential as the startup grows. At early stages, roles are ill-defined
and mingle together. Besides that, the number of features and also
customers is smaller. When they grow and the roles become more
specialized, people start to flock together in silos focused on specific
duties such as software development, user experience, and business
development. At this moment, a PM generally is added to the team
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to orchestrate the different areas. The PM then acts as a connector
between the areas, gluing them together as mentioned in B3: “it’s only
when the team starts to grow beyond 10-15 individuals and people start to
specialize in certain functions that communication gaps begin to appear”.
Fig. 4 illustrates this evolution.

4.4.2. Context

Besides the stage, the specific tasks performed by PMs depend on the
startup’s context, such as market and team composition. B16 mentions
“we are also in the healthcare industry, where the margin for error is slim”.
12 compared his previous experience with the startup in which he was
working at the moment of the interview: “[the current startup] sees the
product as a way to grow the company. Meanwhile [the previous startup]
saw the product as maintenance: I need to have it, otherwise I cannot
create my content. But what I really need to do is content”. In this regard,
we should also mention the relevance of technology. For example, B4
mentioned using a framework of tools “defined by the limitations and
scope of the business, the technology, [and customers’ needs]”.

4.5. Challenges

We identified several challenges mentioned in the sources. Given
their granularity, we divided them in the following categories to facil-
itate the description: context, role definition, knowledge, product,
and teamwork. Context refers to aspects of the startup situation, in-
cluding time and resources constraints and the lack of established processes.
These issues require a pro-active attitude from the PM, as B3 mentions:
“there is always a resource constraint that one is battling with; be it time,
money, human resources, or even user behavior data. Instead of waiting for
the organization to reach a certain maturity [...], figure out ways to get
things done with whatever is available at moment”. Besides that, pressure
either from investors or from founders have been mentioned in B30 and
by I3.

Challenges about the role definition are related to the multidisci-
plinary nature and lack of a clear definition of what the PM role is.
The role is considered a blend of art and science as mentioned in B13:
“product management is more art than science, which is where problem with
attempting to define it begin”. Given this lack of a proper definition and
background of the PM in a specific area, there is a risk of focusing on the
expertise, neglecting other areas. As the author of B27 puts: “you have
to remember no matter what role you made this transition from, you have
left that job behind you. If you were a developer, designer, or founder, it no
longer applies to you”.

The broad knowledge required for the PM is associated with some
challenges in this aspect. Sources mention lack of knowledge on other
fields, different languages to communicate, and no access to experts or
mentors.

Most of the reported challenges are related to the responsibilities
regarding the product. A key aspect in the context of startups men-
tioned in the sources was changing specifications and roadmap and the
difficulty to balance all stakeholders. B5 mentions: “I’ve also been a part
of startup teams whose priorities have changed overnight based on an
announcement made by their partners or competitors”. The difficulty in
balancing the stakeholders is associated with the role of a bridge that
the PM has: “It’s also not uncommon to receive multiple feature requests
from both external (end-users) and internal (sales, marketing, and client
success teams) stakeholders, with everyone expecting their feature request
to be of the highest priority” (B3).

Finally, some identified challenges are related to teamwork. In this
regard, the most common challenge is related to the lack of authority
over others. As a bridge role, the PM is not an authority in either of the
areas being connected. Therefore, they must earn authority and lead
“by influence”. Some excerpts in the sources in this regard are: “product
managers ‘earn’ their authority and lead mostly by influence” (B4) and
“PMs have no direct power; they win people over with reason and results.
PMs have no direct power, meaning engineers do not report to them” (B13).
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Fig. 4. The emergence of the product manager in software startups as a bridging element.

4.6. Consequences

Although not extensively discussed in the sources, there were some
observations regarding the consequences of the existence of a PM in
a startup. First of all, these actors have a strong influence on the
direction the company takes; in other words, they shape the future of
the startup. This influence is a direct consequence of the weight the
PM has on decisions regarding the product and its vision as discussed
in the PM’s responsibilities. The fact that, for software startups, this
weight manifests in the beginning of the history of the company and
the product means that the effects will be felt throughout the history of
the company. As the author of one of the blog posts mentioned: “Being
the first product manager is challenging but it also means that you will have
a tremendous opportunity to shape the future of the company” (B10).

Other consequences are related to the role of the PM as a connector
between different areas and acting as a middle-man in communication.
The existence of a communication broker where initially a direct com-
munication existed introduces a complexity layer and a possible source
of friction and issues for the communication. This issue was prevalently
expressed in the communication between the software development
team and the business areas of the startup. First, developers have less
control over features as the author of one the blog posts mentioned:
“the addition of product managers can feel disempowering: developers
suddenly have less control over feature definition and priority” (B18). Then,
stakeholders have less access to developers. This issue could also lead to
frustration because, as written in B18, developers are those who solve
the stakeholders’ problems.

5. Discussion

The contribution of this paper is a Socio-Technical Grounded Theory
concerning PMs’ role in software startups, based on data consisting of
30 blog posts and 10 interviews. In this section, we first summarize the
answer to the research question, and then we discuss the implications
of the results to theory and practice.

5.1. Answer to the research question

Our results show that the PM is an ill-defined role whose responsi-
bilities vary depending on the startup and product context and stage.
Although the specific duties vary, this role is multidisciplinary with the
tasks regarding, on a functional level, three areas: software develop-
ment, business development, and design and user experience. Besides
these tasks traditionally associated with the areas, the PM is also an
agglutinating actor, being responsible for facilitating communication
both internally, among the different areas, and externally, with users,
customers, and other stakeholders, acting as a bridge. In this regard,
PMs also become leaders, shaping the product vision and roadmap and
guiding the startup to achieve this vision. They also generally perform
managerial tasks, such as coordinating the developing team and facili-
tating teams’ work. These results stress the socio-technical nature of the
product management phenomenon by showing how human character-
istics, such as knowledge and skills, influence technical aspects, such
as the tasks performed, which are, in turn, not only technical but also

contemplate social ones such as leadership and communication. Our
results are in line with previous studies on PMs [30,31] and on the
role of product owners in large distributed enterprises [56], including
the idea of a tailored PM role that has already been discussed by Bass
and Haxby [38]. In this regard, our study consolidates these results in
an overall theory and extends them to the context of software startups.
Specifically, Maglyas et al. [30] had hypothesized that the responsibili-
ties depended on the organizational structure and the top management.
By investigating startups in different stages and operating in different
contexts, we could observe the influence of these aspects, stages, and
contexts on the responsibilities performed by the PM. Examples in
this regard are regulated market segments, such as healthcare, that
should follow strict guidelines and different levels of importance of
the software to the company’s strategy. Besides that, since in software
startups, PMs quite often migrate from other areas, it was possible to
observe the influence of their backgrounds on the way they perform
the role. Finally, our results show that PMs in software startups change
as the organizations mature and grow, becoming a more specialized
and institutionalized role. Although the idea of a PM as a connecting
role has already been observed [35], our study describes the emer-
gence of this need in a growing company. As startups grow and their
team members specialize in specific roles rather than accumulating
functions as in the early stages [57], the need for connecting actors
emerges. Besides that, our results support this idea through a study
specifically focused on PMs. Maglyas et al. [30] had hypothesized that
the emergence of the PM was related to an increase in tasks to be
handled by the top management. In our study, we could observe that
this phenomenon is actually related to the specialization of people
and the increasing need for communication and coordination among
the areas that are being formed as the company grows and matures.
Regarding product owners, Bass [56] identified nine functions of a
product owner team in this context: groom, prioritizer, release master,
technical architect, governor, communicator, traveler, intermediary,
and risk assessor. However, our theory stresses the importance of the
user experience and design aspects, identifying other activities, and
relating the tasks to the different areas connected by the PM.

Regarding software development, it is clear the influence of the
PM on requirements-related duties, namely, defining the requirements,
creating specifications, prioritizing, and validating, corroborating pre-
vious results [16] pointing to the PM’s influence on RE activities in
software startups. Another clear aspect is the influence of other aspects
in RE, especially business. Rather than separated concerns as generally
described, business and technological decisions are mingled, requiring
specific practices, as proposed in the Entrepreneurial Software Engi-
neering Model [58]. This aspect is related to the increasing research
on experimentation in software engineering [59-62], especially in soft-
ware startups [8,63] given the uncertainty regarding users’ needs and
market [4-6].

In a recent study on the requirements engineer role, Franch et al.
[64] performed an interview study and concluded that the role is
“elusive”, i.e., “hard to comprehend or define”. They observed that
the role is fulfilled by different positions, such as business or system
analyst, engineer, or developer. However, they also mention a PM.
Besides requirement-related tasks, they reported other duties, such
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as “talking to other groups”, “quick studies or pre-studies” to select
requirements for market-driven companies, or performing “go vs. no-
go decisions”, in summary, responsibilities similar to those observed
for PMs. In this regard, our study points towards an absorption of
requirements engineer roles by PMs in the context of software startups
or an evolution of such roles. A close relationship between requirements
and business aspects of software products is not a new concern [65,66].
Other studies pointed out the challenges of current RE practices regard-
ing aspects that our results related to PMs, e.g., communication [67]
and creativity [68]. Finally, current RE practices still struggle to gather
feedback from a large crowd [69], or market-driven contexts [70], the
general case of software startups that develop software products for a
large pool of users.

The specific duties of PMs are also related to the context of the
startup and the product stage. This effect has been observed before
regarding the RE activities [14] and other software engineering activi-
ties, such as testing and project management [10]. It is also interesting
that, quite often, at early stages, a founder generally acts as the PM.
This phenomenon is related to the founder’s dominance on the actions
and competencies in startups [57]. However, while Maglyas et al. [30]
observed that PMs generally complain about lack of authority and
access to resources, in our study, we observed that some PMs had
higher levels of power, even defining sales and pricing strategies. This
difference might be related to the small size but also to the speed
needed at the initial stages of the company.

It should be pointed out the importance of PMs for communication
both inside the team and towards other teams and users. Research has
shown that these aspects are key human issues in software engineer-
ing [71,72]. In a survey with 192 respondents, Hoffmann et al. [72]
assessed the frequency and criticality of human-related challenges in
software engineering teams, dividing them into “within teams” and
“between teams and clients”. The first category started with “insuffi-
cient analysis at the beginning of a task”, “lack of leadership”, and
“missing project documentation”. Besides that, at the fifth position,
the problem was “information is not made known to the team”, at
the seventh, “misunderstandings in communication” followed by “com-
munication plan is neglected”. Regarding client-related challenges, the
list started with “lack of interest in the project by the client”, “client
does not know what they want”, “no direct communication with the
client”. In summary, among other duties, PMs in startups tackle key
human-related challenges in software engineering.

Regarding skills and knowledge required for the role, our results
show that PMs in software startups have a background in one of
the areas connected by the role, i.e., software development, business,
or design. It is important to emphasize that most of the PMs inter-
viewed had their first experiences in the role in software startups,
generally migrating from other functions, leading to their focus on
tasks related to their own expertise and, to some extent, neglecting or
under-performing on tasks related to the other areas. However, they
must have a broad knowledge encompassing the other areas. These
abilities are also needed to enable the person to act as a connector
between areas, possessing vocabulary and understanding to communi-
cate effectively. Using the bridge metaphor, PMs build the connection
starting from the area they are more used to. Consequently, the bridge
is probably “wider” from that side. This variance could explain why the
PM role is usually considered “ill-defined”. Another explanation for this
issue might be that, as a connecting role, the PM generally “does not
produce” a tangible artifact. Besides that, the boundaries between the
PM role and the other areas are generally blurred, i.e., it is hard to tell
when the areas’ duties end and those from the PM start. This aspect
of the background of the PMs has not been investigated in previous
studies. It is particularly interesting to observe in software startups
that, facing a context of restricted resources, they often have to train a
professional for the PM role.
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5.2. Implications

Our results bring several implications to research, practice, and ed-
ucation in software engineering. Regarding research, the study presents
evidence of “growing pains” in software startups as they mature and the
emergence of roles related to them. The results also present evidence
of the intertwined nature between software engineering, especially
regarding requirements, and business development. In general, there
is a blurred boundary between software and business development.
As B21 mentions: “the value of a product is in what gets used, not
simply what gets built”. In this regard, literature has discussed other
dimensions of software development success, such as the impact on
stakeholders and market performance [73], including the idea of pivots
in software startups [7]. A pivot is a strategic change of a business
concept, product, or the different elements of a business model [7].
Jantunen and Gause [33] developed a grounded theory on software
product management challenges. They concluded that what they called
the expert paradigm, where developers are “experts in technologies,
tools, software development methods, and project management”, lost
effectiveness when the software design problem became more of a
wicked problem.

Regarding training and education, it is clear from the sources that
PMs with a technical background struggle with deficiencies in knowl-
edge and experience, especially in business. In this regard, it would
be interesting to allow closer contact of software engineering stu-
dents to business topics. Courses on the Lean Startup and Customer
Development methods, e.g. [74-76], are good starting points. It is
interesting, though, that in this context, a tendency to focus on de-
veloping the solutions has been observed [77]. The problem of a
deficiency in communication skills for requirements engineers has also
been reported [78] .

For practitioners, our results present a reference to what is ex-
pected from PMs in software startups, especially given the fact that,
as mentioned by several of them, there is not formal program or
course to become a PM. Based on this reference, PMs could identify
their weaknesses and work to improve them both from a knowledge
perspective and also from how they behave in the team. It could also
help a professional in the transition to becoming a PM. For example,
a developer shifting to a PM role could use our results to understand
how to prepare herself and what could be expected from her.

In this regard, our results describe some differences between techni-
cal leaders, project managers, and product owners. An actor leading the
development team, using titles such as tech leader, Chief Technology
Officer (CTO), or even scrum master [79], has the responsibility of
coordinating and managing the development team, defining people
responsible for specific tasks, and taking technical decisions. In some
startups, the PM accumulates these functions. Using the reference of the
areas as in Fig. 4, the tech leader is generally located in the software
development area of the startup.

Project managers are generally associated with an enterprise with
a defined scope and time to completion, i.e., as 12 puts “a project is
beginning, middle, and end. You have that scope, you start that scope,
execute and deliver it, and go to the next”. This context is generally
uncommon in startups developing a novel product for a market with
many users [6,70]. Hence, PMs have a larger control of the developed
features but have to handle endless backlogs and other challenges. 12
concludes: “[For the product,] you sell, create the features, check if it
worked, if it hadn’t worked, you go back, if it had, you go to the next.
You are watching a metric, you are watching revenue, [...] Of course, every
product has an end cycle, it happens [...], but you are not waiting to deliver
the next feature or which will be your next project”. In agile methods,
the project manager has already been seen as a connector between the
project team and stakeholders [80].

The product owner is a role present in agile methodologies, and
more specifically, in Scrum. In startups, this role is often performed
by the PM. However, as our results show, the role of a PM is much
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more comprehensive than that of a product owner even though this
role’s responsibilities also vary depending on the context [37] including
communication [39]. In this regard, we corroborate the argument
of Kittlaus [34]: “the spectrum of activities and responsibilities of a
product manager is much larger than [...] the product owner role [in
agile methods]”.

6. Threats to validity

In this section, we discuss the potential threats to the validity of
our study and how we mitigated them. To this aim, we followed the
guidelines by Wohlin et al. [81] and analyzed the threats to external
validity, internal validity, construct validity, and reliability.

External validity. This aspect regards to which extent our results
are generalizable, being valid outside of the analyzed startups. Since
we recruited PMs with different levels of expertise and from different
domains, our findings may not necessarily apply to other startups.
Although we do not anticipate big differences, additional research is
necessary to investigate the transferability of the results. Besides that,
we acknowledge that, although we conducted interviews with PMs
from startups in different company stages, domains, and countries, we
likely did not discover all possible responsibilities, knowledge, and
challenges. We are aware that each PM has its singularities and that
the startup context is expansive. Our strategies to keep collecting data
until reaching information saturation to consider different practitioner
profiles and identify recurrent mentions may mitigate this issue.

Internal validity. Threats in this category are related to causal
inferences and the existence of factors not considered in the study
that might be the real causes rather than those identified in the study.
Using data from blog posts and interviews, combined with constant
comparison, reduced this threat. In this regard, we continued recruiting
participants and conducting interviews until we agreed that no new
significant information was found. As posed by Corbin and Strauss [45],
sampling may be discontinued once the collected data is considered
sufficiently dense and data collection no longer generates new infor-
mation. In our case, interview data was also confronted with the blog
information collected.

Construct validity. This aspect concerns to what extent the con-
structs analyzed represent what the researcher had in mind. In qual-
itative studies, it generally concerns if the terms used have the same
meaning for the researchers and the subjects of the study. A potential
threat to this aspect of our study regards the use of blog posts whose
authors we do not have contact with. We mitigated this issue by
comparing several blog posts and interview data in which we could
ask for clarifications.

Reliability. This aspect regards to what extent the results obtained
are dependent on the researchers who performed the study. Following
Hoda’s Socio-Technical Grounded Theory guidelines [3], we shared
evidence of the underlying raw data, the data analysis procedures, and
research artifacts to establish both credibility and rigor of application.
We also employed a constant comparison method [82] during the data
analysis. In this method, each interpretation is constantly compared
with existing findings as it emerges from the qualitative analysis.

7. Conclusions

Software development is a socio-technical process involving not
only technical challenges but also human and business aspects. The
comprehension of these challenges boosted the presence of the PM
in software development companies. In this paper, we investigated
this role in the context of software startups and emerging companies
creating novel software-intensive solutions. We were motivated by the
uncertain and resource-constrained context of these companies that
could intensify the challenges faced by PMs. We performed a Socio-
Technical Grounded Theory study based on blog posts and interviews.
Our results describe the PM as an ill-defined, multidisciplinary role
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focused not only on technical duties but also on communication, strat-
egy, and leadership. This study represents implications for research,
practice, and the education and training of software engineers.

The results open several possibilities for future studies. First, the
emergence of the PM as an agglutinating factor in a growing startup
hints towards the emergence and evolution of roles during the evolu-
tion of a startup. Further studies could delve into this aspect. Second,
larger studies could better describe the choice of tasks to be performed
by a PM. For instance, a study could investigate if there is a minimum
set of practices related to software development that always, or in
most cases, are performed by the PM. An interesting problem would
be to investigate if and how the different dependencies acting in the
startup phase might influence the emergence of PMs of the diverse
types described in the literature. Another disrupting effect in how PMs
perform their activities is the emergence of more powerful Al-based
tools, such as a ChatGPT. We collected the data for this study before
the announcement of ChatGPT and we expect that it and other similar
tools are being employed by product managers. Future work could also
consider analyzing other developer-produced artefacts, such as videos
or podcasts. Third, the need for improving the education and training
of software engineers to consider other aspects, such as communica-
tion and business, reinforces the call for research and development of
approaches to reach this goal. In this regard, our results could guide
the development of guidelines for PMs in software startups. Finally, our
study did not identify any difference based on the geographical context
of the studied startups. This aspect is worth studying in more detail
using our theory to analyze how the different aspects of PMs change in
different geographical locations and could be a valuable contribution
to future studies.
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startup CEOs. https://blog.usejournal.com/the-ultimate-product

-management-cheat-sheet-for-startup-ceos-7ac9c452fd7c
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Appendix B. Interview guide

All the interviews followed a semi-structured script and were con-
ducted using a video platform (Zoom). Semi-structured interviews en-
courage interviewees to freely share their thoughts and enable re-
searchers to follow up and explore interesting topics that might emerge.
We recorded each interview and transcribed them. The interviews
were conducted following the guide presented below. The script was
validated through a pilot interview which was included in the final
dataset.

Questions about the individual

1.

Do you have an academic degree? In which area?

2. What have you worked on before joining this company? What

were your roles? For how long?

. Have you worked as a product manager in other companies?
. Did you have experience with business/technology/UX or UI

design (ask about the topics not mentioned before)?

. Could you mention at least three characteristics from you that

you believe are important for your role at the company?

Questions about the company

O 0 N O

10.

. What is the product your company develops about?

. Who are the (potential) customers and users?

. For how long does the company exist?

. What is the current stage of the company? Only an idea/ de-

veloping an initial version/ few customers or users/ mature
stage?

What is the size of the company? And the team? What is the
composition of the team(s)?

Questions about the role

11.
12.
13.
14.
15.

16.
17.

What are your duties and responsibilities as product manager?
(Business, technical, and design)

What are the most important duties and responsibilities?

What is your daily routine?

Do you have weekly or monthly duties that are not included in
your daily routine?

Does the team follow a defined development process? How was
this process defined?

Do you have management duties?

What are the tools you use?
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J. Melegati et al.

18. What are the challenges you face?
19. Have you worked in other companies as a product manager?

If yes, what are the differences and similarities to your current
role? What were the other companies about? Stage, product, etc.

20. What are the differences between your role and others at your

current company or at your previous jobs, such as project man-
ager, technical leader, designer, etc?

Concluding questions and feedback

21. Is there any other information you would like to add about your

job?

22. Comments and feedback?
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