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effort”. That mapping also reported that the key factors related
to MVPs are technical characteristics of the product and market and customer aspects, such as “minimum set of features”,
“customer feedback”, and “minimum effort” [3].
Lean Startup advocates for building MVPs as experiments to
perform the ”build-measure-learn” cycle as fast as possible [1].
MVPs are being used in many different contexts, such as: startups [4], universities [5], industry-academia collaborations [6],
[7], and established enterprises [8], [9]. Nevertheless, there
is not much evidence on how this use is affecting software
engineering practices. Lindgren and Münch [10] found that,
even though the principles of continuous experimentation
resonated with industry practitioners, the state of practice is
not yet mature. Filling the gap between the theory in software
engineering and the practical use of MVPs is a relevant issue
that will beneﬁt practitioners from both industry and academia.
In this paper, we synthesize existing work on practices employed in the development of software products using MVPs.
We report on a secondary study yielding 33 selected publications to pursue our research objective that is to understand
Software Engineering practices that have been used to develop
software product MVPs. We characterize these practices by
answering six Research Questions (RQs). RQs 1–4 are related
to four software MVP development activities, respectively:
ideation, technical feasibility assessment, effort estimation,
and evaluation. RQs 5–6 are related to characterizing the
reported evidence. The RQs are detailed in Section III.
Our results show that most papers concern practices regarding MVP ideation and evaluation. For ideation we found
the use of several approaches (e.g., Design Thinking, Lean
Inception) and an emphasis on informal end-user involvement
practices (e.g., workshops, interviews) and lightweight documentation (e.g., features, user stories). Regarding evaluation
there is an emphasis on end-user validations based on different
practices (e.g., usability tests, A/B testing). Furthermore, we
highlight gaps concerning technical feasibility assessment and
effort estimation and a need for further empirical studies.
The remainder of this paper is organized as follows. Section II presents the background and related work. Section III
presents the overall goal of our research and our research
questions. Section IV deﬁnes the systematic mapping protocol.
Section V presents the results, which are further discussed in

Abstract—[Background] Many startup environments and even
traditional software companies have embraced the use of MVPs
(Minimum Viable Products) to allow quickly experimenting
solution options. The MVP concept has inﬂuenced the way
in which development teams apply Software Engineering (SE)
practices. However, the overall understanding of this inﬂuence
of MVPs on SE practices is still poor. [Objective] Our goal
is to characterize the publication landscape on practices that
have been used in the context of software MVPs. [Method]
We conducted a systematic mapping study using a hybrid
search strategy that consists of a database search and parallel
forward and backward snowballing. [Results] We identiﬁed 33
papers, published between 2013 and 2020. We observed some
trends related to MVP ideation and evaluation practices. For
instance, regarding ideation, we found six different approaches
(e.g., Design Thinking, Lean Inception) and mainly informal
end-user involvement practices (e.g., workshops, interviews).
For evaluation there is an emphasis on end-user validations
based on practices such as usability tests, A/B testing, and usage
data analysis. However, there is still limited research related to
MVP technical feasibility assessment and effort estimation. We
also observed a lack of scientiﬁc rigor in many of the identiﬁed
studies. [Conclusion] Our analysis suggests that there are
opportunities for solution proposals to address gaps concerning
technical feasibility assessment and effort estimation. Also,
more effort needs to be invested into empirically evaluating the
existing MVP-related practices.
Index Terms—MVP, minimum viable product, software engineering, systematic mapping.

I. I NTRODUCTION
In Lean Startup [1], Eric Ries presented a methodology
for allowing entrepreneurs to develop new products using
validated learning about the customer. What initially began to
be used in startups has gained popularity and nowadays many
software companies are adopting parts of this methodology
to achieve high levels of innovation. Its main focus relies on
the identiﬁcation and implementation of a product that adds
real value to the customer [2]. Indeed, a key concept to Lean
Startup is the Minimum Viable Product (MVP).
A recent systematic mapping about the term MVP [3]
showed that there are many deﬁnitions; the most popular one
was provided by Ries, who deﬁnes an MVP as “a version of
a new product, which allows a team to collect the maximum
amount of validated learning about customers with the least
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Section VI. Finally, Section VII concludes the paper.

focus on MVPs and build on their deﬁnitions, our study has a
different scope, as we aim at characterizing practices that are
being used in the context of MVP development.
Paternoster et al. [2] conducted a systematic literature
review on software development work practices in startup
companies. They identiﬁed 43 primary studies, of which only
16 were entirely dedicated to software development in startups.
Moreover, only 9 studies exhibited high scientiﬁc rigor and
relevance. The authors did not focus their discussions on the
use of MVPs in the development of software systems.
Berg et al. [14] presented a systematic mapping on startup
research from an engineering perspective, involving 27 papers published before 2017. They aimed to identify thematic
concepts involved in startup research. Although startups are
known as great adopters of MVP practices, the study ﬁndings
cannot be generalized to other contexts. The widespread
adoption of MVPs in different contexts requires a speciﬁc
approach to better understand the various practices.

II. BACKGROUND AND R ELATED W ORK
In this section, we outline the domain focusing on software
engineering and the role of MVPs. Related work concerns
other secondary studies conducted on closely related topics.
A. Software Engineering and MVPs
Software engineering is concerned with all aspects of software production, from the early stages of system speciﬁcation
to maintaining the system after it has gone into use [11].
As an engineering discipline, it focuses on applying the right
theories, methods, and tools to get results with the required
quality within the proposed schedule and budget.
The need for product development methodologies to be
adapted to the scope, size, complexity, and changing requirements in the initial phase of a software project is widely
recognized. However, there is still little guidance on how
startups and innovation companies can adapt their process to
rapid changes in context [12]. Many innovation companies
carry out problem-solving experiments to learn more about
different solution options, often leading to delivering a product
that is very different from the original idea [13]. This learning
is typically associated with the construction of a Minimum
Viable Product (MVP), a lean version of the product to validate
a new technology or elicit customer requirements [1], [13].
Eric Ries [1] proposed the Lean Startup methodology for
business and product development. He deﬁnes a product creation process that can be summarized by combining businessoriented hypothesis experimentation and iterative product
launches. Building a product iteratively, taking into account the
needs of initial customers, can reduce risks such as expensive
launches, failure to use, and low adherence. In Lean Startup,
Build-Measure-Learn is the fundamental principle to transform
ideas into products, measure how customers respond, and, ﬁnally, know whether to give up or persevere [1]. A fundamental
concept of Build-Measure-Learn is building MVPs based on
quick feedback obtained from the initial users. Ries [1] deﬁnes
an MVP as: ”a version of a new product, which allows a team
to collect the maximum amount of validated learning from
customers with minimum effort.”
Several other deﬁnitions have been proposed [3], and practitioners and researchers often face the problem of selecting
the most appropriate one. Moreover, the inﬂuence of MVPs
on software engineering practices is still poorly understood.

III. R ESEARCH G OAL AND Q UESTIONS
Our main research goal is to characterize software engineering practices that have been applied to develop
software MVPs. Our research questions focus primarily on
the fundamental activities of speciﬁcation and validation:
RQ1. Which practices have been used to ideate MVPs? We
aim to provide a clear view of one of the ﬁrst activities of an
MVP life cycle. Comparable to typical initial requirements
elicitation efforts of traditional software products, ideation
aims at deﬁning the desired features of the MVP, outlining
what the MVP will provide to the customer.
RQ2. Which practices have been used to assess the technical
feasibility of MVPs? It is important to assure that the desired
MVP features are technically feasible, i.e., can be built. This
task is somewhat comparable to assessments made during typical software engineering elaboration phases. Failing to assess
the technical feasibility of any software project during its early
stages might imply a waste of investment and commitment to
initiatives that are doomed to fail.
RQ3. Which practices have been used to estimate the MVP
building effort? We aim to provide an overview of practices
that are employed to estimate MVP effort. As for any software
product, from a business perspective, it is important to know
how much effort an MVP requires to be built.
RQ4. Which practices have been used to evaluate MVPs?
One of the main goals of an MVP is to collect validated
learning from the customer. To this end, the evaluation of
an MVP should collect data to generate insights from the
customer’s perspective. In software engineering, this is akin
to continuous experimentation (e.g., A/B Testing) [15].
RQ5. Which type of research has been conducted regarding
MVPs? To classify the types of research identiﬁed, we adopted
the scheme proposed by Wieringa et al. [16]: evaluation
research, solution proposal, validation research, philosophical
paper, opinion paper, and experience paper.
RQ6. Which types of empirical evaluation have been performed in research regarding MVPs? We aim to identify

B. Related Work
To the best of our knowledge, only one systematic mapping
study was conducted focusing solely on MVPs, but we identiﬁed papers that present secondary studies concerning Lean
Startup and MVP.
Lenarduzzi et al. [3] presented a mapping study about the
different deﬁnitions of MVPs in the literature. They found
22 papers, proposed a classiﬁcation schema for characterizing
the deﬁnition of MVP in Lean Startups, and identiﬁed a set of
common key factors in the MVP deﬁnitions. While we also
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The seed set was used as input to a parallel forward
and backward snowballing. In the ﬁrst backward snowballing
iteration, we analyzed 496 papers and included three; in the
second iteration, we analyzed 110 papers but included none. In
the ﬁrst forward snowballing iteration, we analyzed 313 papers
and included two; in the second iteration, we analyzed ﬁve
papers but included none. Together, the search and snowballing
procedure resulted in 32 papers. The entire procedure is
detailed in our online repository 1 .
The authors were aware of one additional study that was not
retrieved by the search strategy [7] and analyzed the reason
for missing it. Although it concerned software-based MVPs
and was indexed in Scopus, the paper did not use the term
“software” in its abstract. Moreover, it was published late
2020 so it was not a candidate for inclusion through backward
snowballing. Finally, while the paper reported case studies
with practices applied to MVP development, it had a broader
scope and therefore did not refer to speciﬁc MVP research
literature, also preventing its inclusion through forward snowballing. That paper was included manually.
It is noteworthy that there may be other papers that we might
have missed for similar reasons. Still, our analysis indicates
that this paper represents a very speciﬁc and justiﬁable case.
Therefore, we believe that our ﬁnal set of included papers
comprises a representative sample to provide comprehensive
and meaningful answers to our research questions.
In total, 33 papers were included in this study. An overview
of these papers, organized by research type (“PP” stands for
“philosophical paper”) and year, is presented in Table II.

the types of empirical evaluation (e.g., case study, controlled
experiment, survey) that have been performed, especially in
evaluation or validation research papers.
IV. S YSTEMATIC M APPING
A systematic mapping study is a form of secondary study
that provides a systematic procedure and structure of the
type of research reports and results that have been published,
aiming to answer a particular research question [17]. This
section presents our systematic mapping protocol, detailing
the search strategy, study selection, and data extraction.
A. Search Strategy
A study comparing different search strategies to perform
Systematic Literature Reviews (SLRs) in software engineering
[18] found that using a hybrid strategy combining a database
search on Scopus with parallel backward and forward snowballing (using Google Scholar) tends to present an appropriate
balance between result quality and review effort.
Having this in mind, we adopted such hybrid search strategy,
involving applying a search string on the Scopus database,
ﬁltering the results using our deﬁned exclusion criteria, and
performing parallel backward and forward snowballing iterations on the remaining studies [19] [18]. By following this
parallel process, papers obtained by backward snowballing are
not subject to forward snowballing, and vice-versa.
To design our search string for the database search, we used
the PICO criteria [20] as follows. Population (P): Software;
Intervention (I): Minimal Viable Product or MVP; Comparison
(C): N/A; Outcome (O): N/A. Thus, our resulting search
string was “‘software’ AND (‘Minimum Viable Product’ OR
‘MVP’)”. It was applied to titles, abstracts and keywords in
Scopus in March 2021.

C. Data Extraction
Data extracted from each paper involved some general ﬁelds
(e.g., year, authors), the answers to each research question,
and the advantages and disadvantages reported for some of
the practices. Table III shows the data extraction form, also
available as a spreadsheet in our online repository 1 .

B. Study Selection
Our study comprised papers published by the end of 2020.
The study Inclusion Criterion (IC) and Exclusion Criteria
(ECs) to ﬁlter the studies are presented in Table I.

V. R ESULTS
This section presents the mapping study results based on
the information extracted from the 33 selected papers.

TABLE I
I NCLUSION AND E XCLUSION CRITERIA
Criteria
IC1
EC1
EC2
EC3
EC4
EC5

Description
Describe practices related to the development of software MVPs
Just mention MVPs but do not satisfactory describe the used practices
Do not mainly comprise software development-related MVPs (e.g.,
mainly hardware or IoT related MVPs)
Not written in English
Not published in a peer-reviewed conference, journal, or workshop
Published after 2020

A. Overview of the selected papers
The list of selected papers is presented in the appendix.
As Figure 1 shows, the selection process returned papers
published between 2013 and 2020. It is possible to observe
a concentration of research on the topic in recent years.
B. RQ1. Which practices have been used to ideate MVPs?

Our study selection process was performed by one researcher and revised by another. Whenever they disagreed or
were in doubt on whether to include a paper, a third researcher
was involved to reach consensus.
The search in Scopus returned a total of 223 studies. First,
we applied the selection criteria to the title and abstract of
all candidate studies, ﬁltering papers that were barely related
to the topic. Then, we applied the selection criteria to the full
text, ﬁltering them to obtain our seed set, formed by 27 studies.

Overall, 73% (24 out of 33) of the papers referenced MVP
ideation. Our observations here focus on: approaches; end-user
involvement; additional sources of ideas; and business-related,
visual prototyping, and documentation practices.
Approaches. The adoption of some approaches is generally
perceived by the use of some of its practices. However, some
1 https://doi.org/10.5281/zenodo.4718759
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TABLE II
PAPER D ESCRIPTIONS O RGANIZED BY R ESEARCH T YPE AND Y EAR
Type

Year

ID
S5

2020
S25
S28

Evaluation Research

2019

S6
S10
S2

2018

S14
S15
S32
S1

2017

S20
S29
S31

S3
S4
S19
S30

Personal Experience

S22
S24

2020

PP

2016
2013

2015

S23

2020

S33
S9
S12
S27

2019

S11
S26

2019
Proposal of Solution

S7
S8

2018

S16
2017

S17
S18
S21

2016

S13

TABLE III
DATA E XTRACTION F ORM

Description
Comparison between SCRUM and Lean Inception in
the initiation phase of a software project
Evaluation of interdisciplinary scenario-building
Analysis of challenges related to the steps of an MVP
development
Evaluation of the effects of elements from a startup
ecosystem on MVPs
Practices to perform requirements gathering in software
startups
Investigation on how Lean internal startup facilitates
software product innovation in large companies
Adaptation of Scrum to a product innovation context
Analysis of the relationship between hypotheses and
MVPs in startups
Investigation of pivots from a Lean startup perspective
Investigation on how software startups approach experimentation
Investigation of factors that inﬂuence the speed of
prototyping in software startups
Approach to perform effort estimation for change requests
Approach to perform effort estimation for change requests
Analysis of the MVP role in software startups
Approach to create MVPs in industry-academia collaborations
Development of a conversational agent (chatbot)
Lean UX development in a ﬁntech context
Development of a digital tool for health care
Development of an app to support dental care of deaf
people
Development process of an MVP to assist ﬁreﬁghters
Lean method contribution to a User Experience testing
experiment in an academic context
Development of an MVP in a healthcare environment
Approach to streamline the requirements engineering
process of mobile applications
Method to involve users to gain meaningful feedback
and learning
Lean R&D approach for digital transformation
Approach to develop MVPs in established companies
Method to develop MVPs in software startups
Analysis of a customer touchpoint model implementation in a software development process
Approach to analyze user feedback on MVPs of mobile
applications
Approach to adopt agile development on MVPs of
mobile applications
Approach to analyze user feedback on MVPs of mobile
applications
Approach to analyze user feedback on MVPs of mobile
applications
Approach to analyze user feedback on MVPs of mobile
applications

Information
Study metadata
Practices used to ideate
(RQ1)
Advantages and
disadvantages
Technical feasibility
assessment practices (RQ2)
Advantages and
disadvantages
Effort estimation practices
(RQ3)
Advantages and
disadvantages
Practices used to evaluate
the MVP (RQ4)
Advantages and
disadvantages
Type of research (RQ5)

Type of empirical
evaluation (RQ6)

Description
Name, Authors, and Year of publication
Name or short description of the practices
Advantages and disadvantages reported for the
ideation practices
Name or short description of the practices
Advantages and disadvantages reported for the
technical feasibility assessment practices
Name or short description of the practices
Advantages and disadvantages reported for the
effort estimation practices
Name or short description of the practices
Advantages and disadvantages reported for the
evaluation practices
Classiﬁcation based on [16]: evaluation research,
solution proposal, validation research, philosophical
paper, opinion paper, or experience paper.
Empirical evaluation type: controlled experiment,
case study, survey, proof of concept, or none.

Fig. 1. Distribution of Papers per Year

ing the scenarios, requirements are derived using a mapping
process. The paper reported many advantages related to using
these techniques, such as the elucidation of business, user, and
technical needs from the outset of the project.
End-user involvement practices. End users were reported
as being actively involved in the ideation process in 13
studies [S2, S3, S6, S8, S9, S10, S12, S23, S25, S26, S27,
S28, S33]. Besides directly involving end-user representatives
in workshops [S2, S3, S4, S5, S12, S14, S26, S28, S33],
as suggested by the previously mentioned approaches, the
most cited method to actively involve end-users was through
interviews [S2, S6, S8, S10, S23, S26, S27, S28], followed by
surveys [S6, S23, S27], and user research [S8, S9, S23]. Moreover, brainstorming sessions [S6, S33], user observation [S2,
S27], and focus groups [S26, S30] were also mentioned. For
instance, in the rounds of focus groups at the beginning of each
development cycle reported in [S30], end users participated
alongside many other stakeholders to generate new ideas.
Additional sources of ideas. Besides the idea-gathering
practices involving end users and multiple stakeholders, some
papers [S6, S7, S15, S20, S26] reported the CEO/founders’
vision, in a startup context, as the primary source of new
product ideas and assumptions about customer problems [S15].
Paper [S26] also reported insights from industry experts. Some
structured market research was used in [S1, S2, 27]. Paper [S2]

studies referenced the used approaches directly, such as: Customer Development [S12, S28], Design Thinking [S2, S28],
Human-centered Design [S19], Lean Inception [S5, S33],
and User-centered Design [S3]. For instance, [S2] justiﬁes
complementing Lean Startup with Design Thinking, as the
former does not provide an approach to ideation. In line with
this need, Lean Inceptions were deﬁned as the “combination
of Design Thinking and Lean Startup to decide the Minimum
Viable Product (MVP)” [21].
Paper [S25] presented its own ideation approach. It comprises “interdisciplinary scenario-building,” a series of workshops involving different stakeholders, including end users,
business people, and technical people, aiming to create and
rank different customer scenarios. Throughout the process,
user-personas are used to characterize end users. After rank-

65

the combination of machine-learning techniques with experts’
manually added labels had the highest prediction accuracy.
According to the authors, better prediction of change impacts
allow a company to optimize its resources and provide proper
timing of releases for target MVPs.
These papers provide valuable results for change impact
analysis. Nevertheless, we found no approach focusing on
initial effort estimation for newly outlined MVPs. While
the scope of an MVP is supposed to be minimal, typically
concerning quick-win implementations, we still see value in its
initial effort estimation. An option would be to consider agile
estimation practices for user stories, such as planning poker.
However, no such practice has been mentioned in the selected
papers. It is noteworthy that the Lean Inception workshop has
a proxy for effort called “waves”, into which sets of features
are sequenced. However, there is no contextualized meaning
for such “waves” in terms of effort. What we have seen in
practice (e.g., [7]) is that feature roadmaps are usually built
based on informal estimates. Possible reasons for the lack of
MVP estimation techniques are explored in the next section.

mentioned quantitative and qualitative research on existing
solutions in the market and potential users, while paper [S1]
described an ideation phase in which the employees’ vision
and customers’ insights were used as inputs for the ideation.
Business-related practices. The use of visual business
modeling practices was reported in two studies. Paper [S15]
presented the use of the Business Model Canvas, and paper
[S3] reported the use of Lean Canvas as a way of establishing
a shared understanding of the problem, the target audience,
and a possible solution.
Visual prototyping practices. Some visual prototyping
practices were mentioned in the selected studies. For instance,
sketching wireframes [S4, S15, S19, S20, S27, S33] and paper
prototypes [S22, S23] were mentioned to create a common
understanding about the MVP [S22, S23, S27].
Documentation practices. The main output of the ideation
phase was documented mostly through features (sometimes
listed as part of a Canvas, such as an MVP Canvas) and user
stories [S3, S4, S11, S12, S19, S26, S27, S28, S33] – general
explanation of a software feature written from the perspective
of the end user. Sometimes such user stories are complemented
by wireframes [S27, S33]. Paper [S27] also presented some
additional documentation in the form of customer journeys
and stakeholder mappings.

E. RQ4. Which practices have been used to evaluate MVPs?
Considering our selected papers, 70% (23 out of 33) made
some reference to evaluation practices. We discuss them
hereafter semantically grouping them into practices of internal
validation, validation with end-user, and automated feedback.
Internal validation practices. Only one study [S24] reported that the validation was performed purely internally. In
this case, the Product Owner (PO) was personally responsible
for evaluating the MVP. One of the main advantages reported
was that it facilitated a continuous knowledge transfer between
the evaluating side (PO) and the development team. Nevertheless, we emphasize the well-known importance of validations
involving customers and end-users.
Papers [S14] and [S27] also suggested some form of internal
validation. While [S27] reported that the internal validation
should happen during internal team meetings, [S14] reported
that, during alpha testing and internal review, the team ﬁgured
out that its product could not be considered an MVP, as it was
missing some critical features. Both of them proposed a later
external validation with end users.
Validation with end users. Validations with end users were
conducted in various stages: before the public release of the
MVP [S7, S8, S9, S25, S33]; testing on site [S9]; or early on,
through mock-ups and early-stage prototypes [S7, S33].
Several evaluation techniques were reported. Paper [S25] reported that workshops with end-users were organized to gather
feedback for each implemented feature before their release,
guiding the lean development. Papers [S8], [S11], and [S23]
proposed the use of usability tests as controlled experiments.
This technique was justiﬁed as a way to ensure the MVP’s
usability, ease of use, ease of learning, and satisfaction ([S11]).
Papers [S4, S8] reported the use of Think Aloud Interview
Testing before the release of the MVP.
Paper [S33] emphasized the use of continuous experimentation to test MVP-related business hypotheses. Testing these

C. RQ2. Which practices have been used to assess the technical feasibility of MVPs?
Only three out of 33 (9%) of our selected papers referred
to some kind of technical feasibility assessment. Paper [25]
reported that technical people were involved in ideation workshops to ﬁlter technically infeasible scenarios, reducing risks
and possible misunderstandings between stakeholders from
different backgrounds. It is noteworthy that the involvement of
technical stakeholders is also suggested by the aforementioned
ideation approaches. More robust assessments are discussed
in [S33] and [S14]. Paper [S33] suggests exploring the architecture through a “tracerbullet” strategy [22] to assess
whether it is compatible and feasible and that there is a
way to solve the problem with reasonable effectiveness, as
well as providing a working, demo-able skeleton with some
initial implementations. Paper [S14] takes this one step further,
reporting a study to explore various software architectures
before the MVP development process.
D. RQ3. Which practices have been used to estimate MVP
building effort?
Only two papers directly addressed MVP effort estimation [S29, S31], both focusing on change impact analysis.
Paper [S31] evaluates the performance of textual similarity
techniques for MVP change impact analysis based on change
requests. It uses data from two industrial projects of a Canadian startup. They found that combining textual similarity with
ﬁle coupling improved impact prediction, and that effort could
be predicted with reasonable accuracy (72% to 84%) using
textual similarity only. In paper [S29], the same authors, using
different methods for textual-similarity analysis, found that
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hypotheses involved measuring metrics that reﬂect changes in
business-related results, complemented by end-user questionnaires. Paper [S1] introduced a case that heavily relied on A/B
testing and customer interviews, mentioning that the former
can lead to conﬂicts in code and the latter demands a high
level of motivation to keep conducting interviews. The A/B
testing was also considered hard to extract value when the
sample of end users available was small, making it difﬁcult
to perform statistical analyses. Even though it recognizes the
value of A/B testing as a way to reveal complex knowledge of
product usage, paper [S7] justiﬁes its non-use by listing some
negative points, such as: the need for a large user base, the use
of vast resources to produce variations of the same feature.
Papers [S8], [S11], and [S30] conducted statistical usability
tests. Six papers [S1, S2, S12, S16, S21, S32] reported that
MVP evaluation was performed by analyzing data generated
from the interaction with end users after the release. While
paper [S12] stated that market response from the release was
analyzed, the others reported more detailed processes, like
face-to-face customer interviews [S2] and usage tracking and
explicitly collected feedback [S16, S21]. Paper [S32] analyzed
in a case study how pivots can be made in a mobile app based
the number of downloads, ratings and reviews.
Automated Feedback. Four papers [S13, S16, S18, S21]
describe a framework to automate mining of usage tracking
and explicit feedback from end users, and reported that the
framework allowed to easily capture usage trends.

Fig. 3. Distribution of Empirical Evaluations

VI. D ISCUSSION
In this section we summarize our ﬁndings and discuss
identiﬁed gaps and threats to validity.
A. Synthesis of Results
Our systematic mapping allowed identifying 33 studies
concerning the development of software MVPs published by
the end of 2020. We analyzed these studies to characterize the
practices that have been used to ideate, assess the feasibility,
estimate effort, and evaluate such MVPs. Furthermore, we analyzed the types of research and empirical studies conducted.
Figure 4 shows the mapping of the analyzed MVP activities
against their research type and empirical evaluation type.
It is easy to observe that the identiﬁed studies focus on
MVP ideation (cf. Section V-B) and evaluation activities (cf.
Section V-E). We also noticed that there are much more evaluation research papers than solution proposals. Indeed, many
proposals in this area did not emerge from academia (e.g.,
approaches such as Lean Startup, Lean Inception, and Design
Thinking; and practices such as continuous experimentation,
A/B testing) and academia has mainly assessed the use of such
proposals and their related practices through case studies.

F. RQ5. Which type of research has been conducted?
Figure 2 presents the distribution of research types reported
in the selected papers. As depicted, evaluation research leads
with 14 papers, followed by proposal of solution and personal
experience, both with nine papers. Philosophical paper category was represented by only one study. This makes sense, as
papers reporting industry cases or experiences, where MVPs
are widely explored to deliver valuable products, typically
involve evaluation research.

MVP Activities, Research Types, and Empirical Evaluations
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G. RQ6. Which type of empirical evaluations have been
performed?
Figure 3 presents the distribution of empirical evaluations
reported. Case study evaluations were reported in 13 papers,
while three survey evaluations and one proof of concept were
reported. 16 papers did not report any kind of empirical
evaluation. It is also worth noticing that no study presented
a controlled experiment as an empirical evaluation.

Philosophical Proposal of
paper
solution

Fig. 4. MVP Activities, Research Types, and Empirical Evaluations

The rather scarce research concerning technical feasibility
assessment and effort estimation is also worth mentioning.
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Regarding technical feasibility assessment, this scarcity may
be related to the technical simplicity of many MVP projects
or to the fact that this activity is probably not receiving
enough attention when developing software MVPs. However,
not all MVPs are technically simple. In particular, in the digital
transformation context, MVPs commonly involve applying
new technologies in domains in which they have not been
applied before. Failing to properly assess the feasibility may
imply in wasted investments. Hence, there seems to be a need
for solution proposals concerning lightweight software MVP
technical feasibility assessment.
With respect to effort estimation, while there is some
research on change impact analysis, there is an absence of
proposals and evaluations concerning initial MVP effort estimation. This absence may be related to the intended minimal
MVP scope. We hypothesize that the limited scope makes
stakeholders feel more conﬁdent in informal estimates and in
informally sketched feature development roadmaps. However,
even for MVPs there may be strict time-to-market or cost
constraints. Hence, effort estimation should not be neglected
and effective techniques should be proposed (or adapted) and
evaluated for the MVP context.
Finally, the absence of validation research and controlled
experiments within the selected papers is an indication that
academia might still be catching up on investigations concerning the MVP topic. Despite of the widespread use and
importance of MVPs in the software industry - in the startup
context and beyond - this topic still lacks research maturity.

ideation, technical feasibility assessment, effort estimation,
and evaluation. We also analyzed the type of research and
the type of empirical evaluation.
Our results show that most papers presented practices regarding MVP ideation and evaluation. For ideation we found
the use of several different approaches (e.g., Customer Development, Design Thinking, Lean Inception), with an emphasis
on end-user involvement practices (e.g., workshops, interviews, surveys) and lightweight documentation (e.g., features,
user stories, wireframes). Regarding evaluation there is an
emphasis on end-user validations based on different practices
(e.g., usability tests, A/B testing, usage data analysis). Another
relevant ﬁnding is that there is limited research regarding
MVP technical feasibility assessment and effort estimation.
As future work, we plan to explore practices related to these
two activities and analyze their use in this context through
case studies. We hope that our results provide some guidance
to practitioners when performing technical feasibility assessments and effort estimation of MVPs.
Finally, we observed an absence of validation studies
and controlled experiments, which sheds light on a limited
academia involvement in research on the topic. Indeed, the
available evidence does not yet allow to draw precise conclusions on the beneﬁts and limitations of the identiﬁed practices,
which represents a road still to be paved by future research.
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