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Abstract

In the high-paced, uncertain, and resource-constrained environment of software startups, achieving product—market fit and
acquiring initial customers are critical yet challenging tasks. These challenges are often exacerbated by the absence of strategic
planning, inefficient requirements selection processes, inadequate resource allocation, and insufficient market research, leading
to an alarming 63% failure rate among software startups. The Product Manager (PM), responsible for product strategy,
planning, and results monitoring, plays a pivotal role in navigating these complexities; however, the PM role is often
undervalued and lacks a universally accepted definition. This study aims to enhance the understanding of the PM's role within
software startups by conducting a comprehensive Systematic Literature Review (SLR). Employing a rigorous selection
methodology, we reviewed 134 studies and identified 662 distinct PM tasks across 122 activities. Notably, only 7 studies
(5.73%) specifically addressed the software startup context, revealing a substantial gap in the literature. Our findings indicate
that while product planning and requirements prioritization are dominant topics, many critical activities remain
underrepresented, underscoring the need for targeted research in these areas. By addressing the unique challenges faced by
software startups, we pave the way for more targeted and effective PM strategies. Future research should consider adopting
mixed-method approaches to deepen the understanding of PM practices and investigate underexplored areas such as go-to-
market strategies, roadmap creation, and requirements selection within the startup context.
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1. Introduction

Software startups often face a high-paced, uncertain, and
resource-constrained context [1], which can lead to prema-
ture scaling and an increased risk of business failure because
of cash flow challenges. They jump headlong into their early
product decision-making tasks, without knowing which ones
will generate the value for their early stage venture. Which

means that many of them have no strategic plan for product
development [2], with an inefficient requirements selection
process [3], with critical resource allocation [4], without
enough prior market research, business case analysis [5], or
allocating too many resources to solutions that do not serve
any market need [6]. It may result in a failure to achieve
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product-market fit [7], and difficulty acquiring their first
paying customers [1], negatively impacting the startup’s
runway and likelihood of success. Therefore, improving the
early product [8] decision-decision making processes could
have significant implications [9] for the future performance
[10, 11], and probability of success of these ventures.

Despite the importance of the PM role, a universally ac-
cepted definition is lacking. The general consensus is that
there needs to be an owner of the product [2] responsible for
the product strategy, planning, and monitoring results [12].
Colloquially, this role is frequently referred to as the PM.

In order to enhance the understanding and implementation
of product management processes, specifically the allocation
of product manager resources, and thereby improve the like-
lihood of success for software startups, the development of a
unique and academically rigorous framework is imperative.
The framework will serve as the foundation for refining
product management practices within the context of software
startups. To achieve it, an extensive and systematic literature
review [3] will be conducted to comprehensively explore all
relevant activities pertaining to the role of product managers.
The resulting framework will be referred to as the "Pragmat-
ic Framework for Product Managers" (PFPM) [13]. The
framework will then be subjected to further refinement tak-
ing into account the software startup context.

The PFPM holds substantial value for individuals occupy-

ing product management roles, particularly within startup
environments [14]. Moreover, the findings of the presented
research can potentially contribute to future research in the
domains of requirements engineering (RE), software product
management (SPM), and startup studies. The ultimate objec-
tive is giving guidance to product managers and founders
holding the duo role to significantly inform them on what
specific activities to focus on, and therefore consequently
indirectly enhancing the survival prospects of startups [15]
and potentially improve their valuation outcomes [16] by
minimizing costly early decisions through the adoption of
contextually appropriate product management practices.

2. Related Work

In the last forty years, the role of the Product Manager
(PM) has emerged as a driving crucial factor of company
success (Table 1). Consequently, applying proper product
management processes have shown to improve resource
management efficiency [17], to lead to increased business
growth [18, 19], better budget control [20, 21], higher user
satisfaction [18, 22], increased release predictability [18],
less delays [24, 25] and faster release cycles [21, 23, 26]. All
of these values are positively associated with startup success
[12].

Table 1. Success of proper product management processes.

Reference Positive impact

Host, Regnell [17]

Ebert [19, 20]

Souder, Buisson [21]

Cooper and Kleinschmidt [22]
Ebert [23]

Maglyas, Nikula [24]

In order to move towards creating an early-stage venture
friendly framework, one needs to understand the full scope
of the domain, and that’s where the presented SLR sets itself
apart from the other SLR studies in its domain. Specifically,
Hujainah, Bakar [10], Ma [25] both emphasize the selection
variables and methods employed within requirements engi-
neering (RE) while not addressing the role of the PM, nor the
startup context. On the other hand, Gupta, Fernandez-
Crehuet [31] demonstrates a strong focus on the startup con-
text, yet it remains descriptive and does not link back to the
perspective of practitioners, who are predominantly PMs.
The next step is building on this research towards the de-
scribed goal.
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18% improvement in resource management efficiency of the engineering process.

There’s an cost efficiency gain to be noted of 20%.

New products sales meet or exceed our expectations in 86% of the times.

77% success rate when introducing new products. 67% of a firm’s sales are generated by new products.
There are 20% less delays when a new product needs to get released.

The release cycle times improve by 36%, as well does the quality of the releases.

Research Methodology

Research Questions

The objective of the study is first getting a bird’s eye view
on the applicable research field through some formulated
research questions. These can be found in Table 2. The next
step is doing a systematic literature review (SLR) to compre-
hensively gather and synthesize as much as possible of rele-
vant, existing trace evidence in the academic literature per-
taining to activities associated with the role of the PM. Par-
ticular emphasis is placed on the body of research that ad-
dresses the software startup domain, aiming to complement
the currently available non-academic frameworks with more
flexible and adaptable approaches. To fulfill this objective, a
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set of research questions (RQs) is formulated and presented

in Table 2.

Table 2. Research Questions for SLR.

The influence of this research question is of paramount importance for assessing the
features of software startups and the factors that contribute to success and relevant
strategies for investors, businessmen, and authorities. It also seeks to augment the
existing knowledge on the relations within the up and growing software industry.

It is crucial to emphasize that numerous tasks, grouped to activities, are aimed directly at
the responsibilities of a product manager and defining their role in developing and
providing products. Providing an example of how these activities are distributed in
publications will show patterns, the best practices, and focal areas indicated by the lit-
erature to future study and application.

This specific research question seeks to establish major studies in relation to software

N°e Research questions Rationale
ROI What are the characteristics of
software startups?
What are the specific tasks commonly
associated with the responsibilities of
RQ2  aproduct manager, and how can we
demonstrate the distribution of them
across publications?
Which studies of the literature consid-
RQ3
er the context of software startups?
environment.
What tasks are important for product
RQ4 P P

managers in software startups?

RQI1: What are the characteristics of software startups?

Researching the characteristics of software startups in-
volves exploring their common traits, challenges, and strate-
gies for success. Identifying the key characteristics of soft-
ware startups can help managers avoid failure and steer their
startup towards success. Previous literature on the character-
istics of software startup can guide managers in understand-
ing these characteristics, ultimately leading to the success of
their software startup.

RQ2: What are the specific activities commonly associated
with the responsibilities of a product manager, and how can
we demonstrate the distribution of these identified activities
across publications?

Understanding the specific activities associated with the
role of product managers is essential for defining their re-
sponsibilities and contributions within organizations. By
identifying these activities, the SLR can inform not only the
creation of the envisioned framework, but also hiring prac-
tices, training programs, and organizational structures, ulti-
mately improving the efficiency and effectiveness of product
management processes. Given the results of the sub ques-
tions, the first main question should be answered.

Analyzing the frequency distribution of identified activi-
ties across publications helps determine the relative emphasis
and importance assigned to different aspects of product man-
agement. By quantifying the prevalence of specific activities,
the SLR can identify the dominant themes and areas of focus
within the literature. The information is valuable for re-
searchers, practitioners, and educators seeking to prioritize
and allocate resources effectively in product management
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startups in order to understand the nature of challenges and strategies in this typology.
Knowledge of this context is critical for academic work and application in the startup

Knowledge of the main responsibilities of PMs in software startups is important to
define their role in product creation and development. The present research contributes
to the development of these guidelines and assists in training and staffing in the industry.

endeavors. The input could in future research be contrasted
against what practitioner’s would emphasize as important,
which in its own right would again be an interesting basis for
future studies.

RQ3: Which studies of the literature consider the context
of software startups?

Investigating studies that consider the software startup
context within the broader literature on product manager
activities provides valuable insights into this specific niche.
By identifying studies that address the unique challenges and
requirements of software startups, the SLR can offer special-
ized knowledge and recommendations tailored to these con-
texts. The subset analysis contributes to bridging the gap
between general product management practices and the spe-
cific needs of startups.

RQ4: What tasks are important for product managers in
software startups?

Identifying the activities that are particularly relevant to
the product manager role within the software startup context
allows for a focused understanding of the key responsibilities
and challenges faced by product managers in this setting
from an academic point of view. By elucidating these activi-
ties, the SLR can provide insights into the unique demands
and considerations associated with product management in
the fast-paced, resource-constrained environments of soft-
ware startups. This knowledge assists practitioners and re-
searchers in developing tailored strategies and best practices,
and inform possible future research allowing for the practi-
tioner’s point of view.

Undertaking a systematic review takes considerably more
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effort than a conventional literature review. One of the main
differences is the design of the review protocol [26]. A re-
view protocol outlines the methods that are planned for use
in conducting a specific systematic review. This documenta-
tion of the search strategies and methodologic processes add
substantially to the rigor and completeness of the research,
consequently reducing the possibility of researcher bias [26].
Our review protocol methodology illustrated by Figure 1.

When it comes to the first step of planning, identifying the
necessity for a SLR, defining the research questions and their
value have already been discussed.

Design of Search Strings

The final goal of both defined search strategies is compil-
ing a master list of studies that will be considered to be part
of the systematic literature review. The unfiltered search
results should be saved and retained for possible reanalysis.
The top papers of the first strategy will be used as input for
the second strategy.

For the systematic literature review, only relevant studies
will be considered (journal papers and conference proceed-

ings). It means that publications from grey literatures, books,
research registers, internet (blog posts, website ...) and pro-
fessional journals get excluded.

To comprehensively search for related studies, our search
strategy began with an online search of digital libraries.
Studies that are related to the review were extracted from
seven main electronic database resources, namely, Google
Scholar, IEEE Xplore, ScienceDirect and Springer. These
digital libraries and databases are relevant resources for con-
ducting a SLR [27].

(1) Search Strategy 1: Based On Specific Search Terms

Research studies will be found through the use of specific
terms and abbreviations (Table 3). The terms that will be
used to limit the domain of interest are: "software startups",
"software start-ups", "tech startups", "characteristics", "traits
", "features", "attributes, "product manager", "responsibili-
ties", "tasks", "activities", "literature", "studies", "publica-
tions”, "context", "case studies", "literature review", "sys-

non

tematic review", "product management", "key tasks", "imp",

"non

"tant tasks", "essential tasks", "responsibilities".

Table 3. Search strings.

("'software startups' OR "software start-ups" OR "tech startups') AND (characteristics OR traits OR features OR attributes)

("product manager" OR "product management") AND ("software startups" OR "tech startups") AND (responsibilities OR tasks OR

activities) AND (literature OR studies OR publications)

("software startups" OR "tech startups") AND (context OR case studies OR literature review OR systematic review)

("product manager" OR "product management") AND ("software startups" OR "tech startups") AND (key tasks OR important tasks OR

essential tasks OR responsibilities)

(2) Search Strategy 2: Reference Based

Once the full research protocol has been executed for
search strategy 1, the referenced papers [28] of the 5 papers
having the highest combined (inclusion + quality + exclusion
values) score are ones that form the input for the search
strategy. When there’s an equal score, the number of citations
(highest wins) get used as a tiebreaker. One of these must be
the highest scoring systematic literature review, unless its
score is below 10 out of the possible 15.

(3) Define Inclusion And Exclusion Criteria

Required to limit the research domain because there’s al-

ready written a lot on the topic [29]; it is advisable to limit
and structure the presentation. The following inclusion crite-
ria (Table 4) are considered to validate the research studies
against that are currently in the master list.

Hujainah, Bakar [10] opted to only include papers that
reach a score of 50% - our benchmark before a pilot study
will be the same. It means setting the bar at a score of 1.5 out
of 3.

When it comes to the exclusion criteria, opted not to in-
clude the language of the primary study [26], and selects the
criteria represented in Table 5.

Table 4. Inclusion criteria.

Inclusion criteria Link with RQ 1 0,5 0
1 Reporting on expected value. RQ1 Explicitly Superficially Not mentioned
2 Reports on the activities (processes).  RQ2 In-depth Superficially Not mentioned
3 Addressing involved roles and titles RQ2 Product manager ex- Involved roles and Not mentioned
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Inclusion criteria Link with RQ

within the domain.

1

plicitly mentioned

0,5 0

titles are mentioned.

Table 5. Exclusion criteria.

Exclusion criteria 1
1 Year of publication before 1983  >= 1983
2 There is no PDF file available PDF available

When it comes to the exclusion criteria; when the sum is
less than 2, the paper gets excluded.

Define quality assessment criteria

An initial difficulty is that there’s no agreed definition of
“quality”. Overall quality relates to the extent to which the
study minimizes bias and maximizes internal and external
validity. The main goal is to increase the confidence level
that the study is actually relevant and methodologically solid.
In order to make sure that the outcome of the study makes it
possible to guide future research recommendations. Only the
papers that have survived the previous hurdle (the inclusion

0,5 0

N/A Before 1983

N/A No PDF found

and exclusion criteria) are in scope to have their quality as-
sessed.

In software engineering, usually all levels of evidence get
accepted. The only threshold that might be viable would be
to exclude level 5 evidence when there’s a reasonable num-
ber of primary studies at a great level [26]. Because the used
primary sources that are taken into account are academic
publications and not books or magazines, the requirement is
considered automatically fulfilled in most cases, and there-
fore will not consider it a separate criteria. Table 6 gives an
overview of the final QAC that are going to be used.

lReview Protocol

Report

@Plan
| 1. Identify need for SLR.

2. Define research question.
| 3. Show value of research.

|
. Defne search strategies.
. Define inclusion / |

| exclusion criteria.
3. Define quality | —>

| assessment criteria.
4. Define data extraction |

| monitoring,
SR Develop Protocol = \

Studies.

| 1. Partially execute search K |

strategy

Run pilot of review

protocol.

| - Validate results of pilot.
- Update criteria |

[2.

1. Compile (Execute Search

Strategy).
2. Selection (Execute

| Review Protocol).
3. Identify High Quality

- - i
‘ 1. Compile (Execute Search
Strategy).
2. Selection (Execute ‘
Review Protocol).

el Scarch Strategy 2 [

-
1. Respond to RQs.

2. Discussion. |
3. Completeness.

! | 4. Threats to validity. |
5. Conclusions.

| 6. Summary of research |

| agenda.
L

9

_I

| accordingly.
| - Run pilot. |

- Protocol approval.
S Validate Protocol [

Figure 1. Overview of review protocol.

QACI: Citations
According to Scott [30] regardless the year of the publica-
tion, having over 100 citations can be considered impactful,
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while having fewer than five makes the paper part of the
lower half. This is also a tactic used by Krishnan and Ulrich
[28]. The number of citations is based on Google scholar, or
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Research Gate depending on availability of the data.

QAC2: References

Ucar, Lopez-Fernandino [31] sees an increase in the num-
ber of references in academic papers, with median of 25
references per engineering journal papers in 2013.

QAC3: Proposed methodology

To insure that the quality of the paper meets scientific ri-
gor, it’s a must to include a criteria that evaluates the used
methodology (technique or solution) of the study [10].

QACH: Reference data

Besides purely the methodology, it’s relevant to check
whether or not the results could be of any value based on the
amount of underlying data [10]. Having done a preliminary
literature study within the field of Requirements Engineer-
ing, and it’s remarkable to observe that most of the papers
are done based on limited case studies.

Most papers within the field of research cover each time
only a limited number of case studies [32]. According to
Rodriguez, Urquhart [33] it’s because of the often confiden-

tiality issues regarding the sensitive topic, also one of the
validity threats mentioned by Barney, Aurum [9] with his
paper having below 5 case studies; due to the too low num-
ber of use cases, the results have a low statistical power. For
those papers that opt for the use of case studies, the total
number of used case studies (companies) is most frequently
rather few; below 5 [33, 34]. According to Klotins [35] it
highlights the difficulty of getting in-depth access to live
startups. There are a couple to be found between 5 and 10
[36-40]. There are only a handful of papers that go over 10,
never reaching 20 [23, 49, 50]. A low number of case studies
in papers should be considered a validity threat according to
Barney, Aurum [9].

QACS: Stated result

When the methodology and the research data are at par,
the final element regarding to study structure that deserves
some additional scrutiny is how clearly the study results are
stated [9, 51].

Table 6. Quality assessment criteria.

Quality assessment criteria 2 1 0
QACI1 Citations Citations >= 100 (top 2%) C between 100 AND 5 C <5 (lower 50%)
QAC2 Number of references #ref >= 25 ?gefbetween 25 AND #ref < 10
QAC3 Is. the propgsed methodology. (tech- Yes Moderate No
nique/solution) clearly explained?
Is the evaluation of proposed technique .
QAC4 performed on adequate case studies, Subjects >10 ::?jas between 10 Subjects <4
subjects or project data sets?
QACS Is the result of the study clearly stated? Yes Moderate No

Although it’s not a commonly supported practice to use
basic arithmetic to decide whether or not the quality of a
paper is good enough, it does get done somethings Hujainah,
Bakar [10], Achimugu, Selamat [41]. So here the maximum
score that’s possible is 5 times 2, making 10. Papers scoring
below 5 get excluded from the study.

Define Data Extraction Monitoring

To reduce the opportunity for bias, data extraction forms

should be defined. The design of the Data Extraction Forms
(DEF) depends on the data that’s required or interesting to
provide an answer to the research questions [42] (Table 7).
The data could be numerical (important for any attempt to
summarize the results of a set of primary studies), descriptive
(context, population, sample size, outcomes ...) or meta
(journal, year, domain, author, country...) data.

Table 7. Data extraction monitoring.

Data extraction field Link with RQs

Reporting on expected value (Y/N/null)
Result (description) RQl

Result (summary)

71

Link with criteria

Inclusion
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Data extraction field Link with RQs

Reference id to paper
Year of publication

Source of publication
RQ1
References

Citations

Roles (PM) RQI1, RQ2

Tasks (Y/N/null)

Name (description)
RQ2, RQ4
Linked to role (explicitly or not)

Reference id to paper
Type (hardware/software)

Startup context (Y/context/N) RQ3

Exclusion reason (No PDF, book ...)

Validate Review Protocol

a) Partially execute search strategy 1

In order to make it possible to run the pilot to validate the
review protocol, search strategy 1 gets initiated, up to having
identified the first one hundred studies.

b) Run pilot of review protocol

Once the first one hundred studies as a result of search
strategy 1 are collected, a pilot study gets performed to see
the impact of the selected inclusion, exclusion and quality

Link with criteria

Exclusion

QAC

Inclusion

Inclusion

Exclusion

assessment criteria. When these are calibrated, it doesn’t
need to be revisited in relation to the search strategy 2.

When the pilot results in a minimum acceptance rate of
11%, the criteria are approved as long as there are more than
1.000 studies considered, otherwise, when below 500, the
required acceptance rate needs to revised upwards to 25% to
move forward [9, 20, 36, 51]. Table 8 shows the results of
the pilot study [42].

Table 8. Results of pilot.

Process

Studies remaining

Select 100 studies Total = 100

In correct format ‘- 9 studies =91
Deduplication ‘- 6 studies = 85
Inclusion criteria 27/85=27
Exclusion criteria 27127=27
QAC 26/27=26
Qualification rate 26/100

The results of the pilot are positive, and therefore no
changes or updates to the protocol are required. Consequent-
ly it got reviewed and approved [32, 52], and can be applied
to all the identified studies uncovered via one of the search
strategies.
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Conclusion

31,76% acceptance rate

96,29% acceptance rate

26% qualification rate

Execute Search Strategies

Figure 2 shows that both search strategies combined have
resulted in a total of 1.087 papers, of which 134 have sur-
vived the review protocol. Which gives a positive acceptance
rate of 12,33%. Considering that the median number of qual-
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ified papers is 57 in SLRs published in top-tier Software

Engineering (SE) journals [43], can be considered a solid

foundation to inform on the posed research questions.

Search String
Total = 1087 papers

Inclusion\Exclusion

Criteria applied R
Total = 862 papers
Survived Quality

Criteria(Final) -«

Total = 134 papers

Survived Inclusion
Criteria
Total = 250 papers

Survived Exclusion
Criteria
Total = 172 papers

Figure 2. Protocol result across both search strategies.

Figure 3 shows the results of search strategy 1, while figure 4 shows the results of search strategy 2. Table 9 provides the
overview of the 3 high-quality papers that have been retained from search strategy 1, as input for search strategy 2.

Search String
Total = 645 papers

Inclusion\Exclusion

Criteria applied R
Total = 508 papers
/
Survived Quality
Criteria(Final) S

Total = 105 papers

Survived Inclusion
Criteria
Total = 142 papers

Survived Exclusion
Criteria
Total = 139 papers

Figure 3. Protocol result search strategy 1.

Search String
Total = 442 papers

Inclusion\Exclusion

Criteria applied R —
Total = 354 papers
Survived Quality
le— |

Criteria(Final)
Total = 29 papers

Survived Inclusion
Criteria
Total = 108 papers

Survived Exclusion
Criteria
Total = 33 papers

Figure 4. Protocol result search strategy 2.
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Table 9. Foundational papers for search strategy 2.

Ref. Title
[19] The impacts of software product management
[18] A model of requirements engineering in software startups
[10]
3. Results
A.RQI1: What are the Characteristics of Software
Startups?

Recent literature highlights the pivotal role of agile meth-
odologies and lean operations in software startups, fostering
rapid development and resource optimization. Customer-
centric innovation and adaptability drive success, aiming for

Software requirements prioritisation: a systematic literature review on significance, stakeholders, techniques and challenges

scalability and industry disruption with innovative solutions.
External funding, notably venture capital, fuels growth,
while speed and agility enable quick adaptation to market
shifts and customer needs. These traits emphasize the dy-
namic, competitive landscape, emphasizing innovation and
efficient operations for success in the technology sector.
Table 10 and Figure 5 shows the characteristics from collated
studies, where it’s two thirds are journal publications.

Characteristics c;fySoftwa re Startups

Speed and Agil

Customer-Centricity

Funding and Investment

Innovation

4.0%4.0%

Scalability

Lean Operations

Product-Centric Focus

Agile Methodologies Adoption

Market Disruption

Figure 5. Characteristics of software startups.

Table 10. Characteristics of software startups from previous literature.

Characteristics % Ref

Agile Methodologies Adoption 6.1% [44, 45]
Lean Operations 6.3% [46, 47]
Customer-Centricity 6.2% [48, 49]
Innovation 6.1% [50, 51]

74

Description
Many software startups adopt agile methodologies to facilitate
rapid development and iteration cycles

Software startups often prioritize lean principles to optimize
resource allocation and maximize value delivery

Understanding and meeting customer needs are fundamental
to the success of software startups

Software startups thrive on innovation, constantly seeking to
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Characteristics % Ref
Scalability 1.3% [52]
Market Disruption 1.2% [1]

Funding and Investment 1.2% [53]
Speed and Agility 1.2% [54]
Product-Centric Focus 1.2% [55]

B.RQ2: What are the specific activities commonly associ-
ated with the responsibilities of a product manager, and
how can we demonstrate the distribution of these iden-
tified activities across publications?

During the analysis 662 unique tasks got identified,
many of them similar to one another, which means that they
needed to be cleaned up in order to increase the usability
and transparency. A basic topical analysis was applied,
yielding 122 activities (Table 11). ChatGPT 4.0 was used to
improve consistency and inter-validity [56], re-analyzing
and generating 850 new pairs with the original tasks and
newly assigned activities. To increase further output confi-
dence, the following steps got executed: (1) leave pairs
empty if than 40% certain, (2) consider a software product
management and requirements engineering context and (3)
updates got requested every 100 pairs. The prompt used
(29/04/2023): “Consider all combinations that you’ve vali-
dated so far, if you take them all into account, are there any
combinations of which you would like to change the output
value of the third column to further improve internal con-
sistency and validity? If so, also provide the reason why in
the fourth column.” All 17 found inconsistencies found by
ChatGPT got approved.

Description

develop new technologies and features

Successful software startups aspire to achieve scalability,
efficiently growing their customer base and operations

Software startups often seek to disrupt established industries
through innovative technology solutions

External funding sources, such as venture capital, are crucial
for the growth and scale of software startups

Startups operate in fast-paced environments, aiming to quick-
ly bring products to market and iterate based on feedback

The core of many software startups is their product or tech-
nology, which they prioritize in development and innovation

Table 11. ChatGPT inconsistency validations.

Type of inconsistency #

Inconsistency found by ChatGPT (approved) 17
Typo found by ChatGPT 32
Total 49

Table 12 presents a comprehensive list of 122 identified ac-
tivities along with their corresponding relative frequencies in
and references to the qualified papers. Notably, the activity
garnering the most significant attention is product planning
(including releases), accounting for 7.51% of the discussions.
However, the most intriguing observation arises from the fact
that more than half of the activities (69 out of 122) are refer-
enced merely up to two times, indicating considerable un-
tapped potential for further and in-depth scholarly exploration.
The finding underscores the existence of various unexplored
avenues within the field of product management, presenting
exciting opportunities for future research endeavors to delve
into and elucidate these lesser-explored aspects.

Table 12. Distribution of identified activities across publications.

Activities % References
[57,19, 8, 58, 59, 60,

. 1,62 4
Product planning 9, 61, 62, 63, 64, 65,

(incl. releases) 751%  66,67,68,69,70,71,
' 72,24, 73,74, 75, 76,
77,78, 79]
; 19, 80, 17, 81, 18
Requireme [19 [19, 80,17, 81, 18,
q [19] 4,11% 59,10, 60, 82, 9, 83,

nts prioritization
62,61, 64, 84, 85, 67,

Description

Product planning encompasses the strategic scheduling of product development
and releases to align with market demands and achieve business objectives.

Requirements prioritization entails ranking project requirements by importance
and impact to guide resource allocation and project planning decisions.


http://www.sciencepg.com/journal/ajetm

American Journal of Engineering and Technology Management

http://www.sciencepg.com/journal/ajetm

Activities

Requirements
selection

Market research

Create roadmap

Requirements
gathering

Product lifecycle
management

Portfolio man-
agement

Manage software
development

Product strategy
& vision

Sales execution

Product ideation

Internal stake-
holder manage-
ment

Monitor & con-
trol results

Sales planning

Pricing
Resource alloca-
tion

Marketing plan-
ning

Marketing execu-

%

3,87%

3,64%

3,52%

3,40%

3,40%

3,05%

2,82%

2,46%

2,35%

2,11%

2,00%

2,00%

2,00%

2,00%

1,76%

1,76%

1,76%

References

68,72,74,75, 76, 86,
87, 88, 89]

[57, 19, 80, 90, 91,
17,92,9,93,94, 61,
64, 95, 67, 68, 69, 70,
96,74, 76,79, 90]

[61, 64, 67, 68, 72,
24,97, 98,99, 77,
100]

[57, 8,81, 101, 20,
62,61, 63, 64, 102,
66, 68, 24, 73, 74, 98,
76, 86, 103]

[19, 104, 60, 9, 94,
20, 61, 105, 64, 84,
106, 67,71, 72, 24,
98, 76, 86, 103]

[19, 60, 93, 101, 20,
62,61, 64, 65, 67, 68,
107, 72,97, 98, 103,

99, 77]

[57, 19,70, 93, 20,
62, 61, 63, 64, 66, 67,
68,72,74,97, 98, 77]

[60, 93, 62, 68, 72,
24,97, 99,77, 100]

[19, 58, 60,9, 94, 62,

65,68, 71,72, 24, 76,
86]

[93, 71, 72, 24, 76,
99, 77]

[58, 19, 62, 108, 71,
72,21, 73,97, 76,
100]

[100, 93, 68, 72, 77,
97,126, 100, 87]

[9, 19, 62, 97, 99, 77]

[71,97,99,77]

[21, 98,99, 77, 126]

[102,43,71,72,86]

[97, 99]

[72,97,99, 77, 126]

Description

Requirements selection entails the deliberate choice of feature requirements
from a set of identified needs, considering their relevance, feasibility, and
alignment with project objectives.

Market research entails collecting, analyzing, and interpreting data about target
markets and consumers to guide business decisions and strategies.

Creating a roadmap involves outlining a strategic plan or vision to guide the
development and implementation of a project or product over time.

Requirements gathering involves collecting and documenting the needs and
expectations of stakeholders to inform the development of a product or project.

Product lifecycle management involves overseeing the entire lifespan of a
product, from its initial conception and design through development,
distribution, and eventual retirement or disposal, to maximize efficiency and
profitability.

Portfolio management involves strategically managing a collection of projects,
investments, or assets to achieve organizational objectives and optimize
resource allocation while minimizing risks and maximizing returns.

Managing software development involves overseeing the planning, execution,
and delivery of software projects while ensuring alignment with business goals
and stakeholder requirements.

Product strategy and vision involve setting long-term goals and direction for a
product to guide its development and market positioning.

Sales execution involves implementing strategies and tactics to effectively
convert leads into customers and drive revenue generation.

Product ideation involves generating, brainstorming, and conceptualizing ideas
for new products or product enhancements.

Internal stakeholder management involves effectively communicating and
collaborating with individuals or groups within an organization to align inter-
ests, address concerns, and achieve product goals.

Monitoring and controlling results involve tracking product progress, assessing
performance against goals, and implementing corrective actions as needed to
ensure product success.

Sales planning involves developing strategies and tactics to achieve sales ob-
jectives and targets within a specified period.

Pricing involves determining the monetary value of a product or service based
on market dynamics, costs, and perceived customer value.

Resource allocation involves distributing available resources such as finances,
personnel, and materials efficiently to meet product or organizational goals.

Marketing planning involves developing strategies and tactics to achieve mar-
keting objectives and goals within a specified time frame.

Marketing execution involves implementing the strategies and tactics outlined
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Activities

tion

Project manage-
ment

Go to market
(GtM)

Financial man-
agement (incl.
funding)

Requirements
elicitation

Write user stories
Requirements
analysis

Stakeholder
management

Stakeholder
communication

Product valida-
tion

Requirements
management

Strategic plan-
ning

Tactical planning

Business case
analysis

Positioning
Competitive
research

Create business
case

Evaluate new
requirements
Risk management
Resource man-
agement

Innovation man-
agement

Partnership man-
agement

Product value

%

1,76%

1,64%

1,41%

1,29%

1,29%

1,29%

1,17%

1,06%

1,06%

1,06%

1,06%

0,94%

0,94%

0,94%

0,94%

0,82%

0,82%

0,82%

0,70%

0,70%

0,70%

0,70%

References

[105, 72, 97]

[19, 62,72, 21,97,
77]

[62, 72, 77, 126]

[92, 58, 82, 109, 94,
64, 85, 65, 68, 74]

[60, 83, 105, 85, 68,
21, 100, 87]

[92, 68, 70, 72, 98
76]

[62, 72, 74]

[19, 61, 102, 72, 75,
86]

[92, 94, 61, 67, 70]

[57, 61,63, 67, 74,
76]

[81, 60, 99]

[68, 72, 126]

[61, 97,99, 100]

[96, 98]

[61, 64, 68,21, 97]

[9, 62, 98, 76, 103]

[60, 110]

[111, 68, 98]

[62, 68, 72, 98]

[93, 112, 98, 77]

[61, 64, 67, 68, 112,
98]

[40, 93, 83, 62]

Description

in the marketing plan to reach target audiences and achieve marketing objec-
tives.

Project management involves planning, organizing, and overseeing the execu-
tion of tasks and resources to achieve specific project goals within constraints
such as time, budget, and scope.

Developing and executing strategies to introduce products or services to the

market effectively.

Managing financial resources and securing funding to support business opera-
tions and initiatives.

Gathering and documenting stakeholder needs and expectations for a project or
product.

Crafting concise descriptions of desired functionality from the end user's per-
spective to guide development.

Analyzing gathered requirements to understand their scope, complexity, and
impact on product objectives.

Engaging and collaborating with stakeholders to ensure their needs are ad-
dressed and their expectations are managed.

Establishing clear and effective channels of communication with stakeholders
to disseminate information and gather feedback.

Testing and verifying that a product or service meets the specified requirements
and delivers the intended value to customers.

Organizing, documenting, and tracking changes to feature requirements
throughout the development lifecycle.

Setting long-term goals and defining the overarching direction and priorities
for the organization.

Developing detailed plans and actions to implement strategic initiatives and
achieve specific objectives.

Evaluating the potential benefits, costs, and risks of a proposed project or
investment to inform decision-making.

Defining the unique value proposition of a product or service relative to com-
petitors in the market.

Conducting analysis and gathering intelligence on competitors' products, strat-
egies, and market positioning.

Developing a comprehensive justification for a proposed project or investment,
outlining its potential value and benefits.

Assessing the feasibility and impact of newly identified requirements on pro-
ject scope and objectives.

Identifying, assessing, and mitigating potential risks that could impact product
success or business objectives.

Allocating and optimizing resources such as personnel, budget, and equipment
to support project activities.

Fostering a culture of creativity and innovation to generate new ideas and drive
continuous improvement.

Cultivating and nurturing relationships with external partners and vendors to
leverage their expertise and resources.

Articulating the unique benefits and value that a product or service offers to its
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Activities
proposition
Quality assurance

Budget manage-
ment

Distribution
management

Cost estimation

Environmental
scanning

Advertising
execution

Packaging

Scope change
management

Release man-
agement

Communicate
with development

External stake-
holder manage-
ment

Lead

Product market-
ing

Strategic man-
agement

Marketing strate-
gy

Evaluate business
case

Value chain
management

Communication

Marketing re-
search

Requirements

%

0,70%

0,70%

0,59%

0,59%

0,59%

0,59%

0,59%

0,59%

0,59%

0,47%

0,47%

0,47%

0,47%

0,47%

0,47%

0,35%

0,35%

0,35%

0,35%

0,35%

References

[85, 99, 87]

[77,94]

[99, 77, 78]

[72, 74, 98]

[61]

[99]

[99, 77]

[18, 61, 64, 67, 72]

[60, 20, 62, 103]

[85, 72, 87]

[72, 126]

120, 72]

[93, 68]

[68, 70, 72]

[99, 77]

(20]

[93, 20, 62]

[9, 83, 62]

[97, 126]

[113, 72, 99]

Description

target market.

Implementing processes and procedures to ensure that products or services
meet defined quality standards and customer expectations.

Planning, tracking, and controlling financial resources to ensure projects are
completed within budget constraints.

Managing the logistics and operations involved in delivering products or
services to customers efficiently and cost-effectively.

Estimating the expenses associated with development activities, resources, and
deliverables to develop accurate budgets and forecasts.

Monitoring and analyzing external factors and trends that could impact the
business or industry.

Implementing advertising campaigns and initiatives to promote products or
services and reach target audiences effectively.

Designing and creating packaging solutions that protect, preserve, and present
products attractively to consumers.

Scope change management involves controlling changes to the scope to ensure
that objectives are met while minimizing disruptions and maintaining
stakeholder satisfaction.

Release management involves planning, coordinating, and overseeing the
deployment of software releases to ensure smooth and efficient delivery of new
features or updates to end users.

Communication with development involves facilitating clear and effective
dialogue between stakeholders and development teams to ensure alignment and
understanding of feature requirements and objectives.

External stakeholder management involves building and maintaining
relationships with individuals or groups outside of the organization to ensure
their needs, expectations, and concerns are addressed effectively.

Lead involves guiding and directing a team or organization towards achieving
its goals and objectives.

Product marketing involves promoting and positioning products in the market
to attract customers and drive sales.

Strategic management involves setting goals, formulating strategies, and
making decisions to steer an organization toward its objectives and long-term
success.

Marketing strategy entails developing a plan of action to achieve marketing
objectives and goals, aligning with broader business objectives.

Evaluating a business case involves assessing the viability, potential return on
investment, and alignment with strategic objectives of a proposed project or
initiative.

Value chain management involves optimizing the process of activities within a

company to maximize value creation and minimize costs throughout the
production and delivery of goods or services.

Communication involves the exchange of information, ideas, and messages
between individuals or groups to convey meaning and facilitate understanding.

Marketing research involves systematically gathering, analyzing, and
interpreting data about markets, consumers, and competitors to inform
marketing strategies and decision-making.

Requirements validation involves verifying and ensuring that the requirements
meet the needs and expectations of stakeholders and align with product
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Activities
validation
Advertising
budget

Collect customer
feedback

Marketing budget

Negotiate re-
quirements

Write product
initiation docu-
ment

Customer support

Product research

Advertising
planning

Update roadmap

Service manage-
ment

Data analysis

Supplier man-
agement

Recruitment
Forecasting

Legal and IP
rights manage-
ment

Research and
Development

Approve
roadmap

Marketing com-
munication

Performance
management

Corporate strate-
gy & vision

Use scenarios

%

0,35%

0,35%

0,35%

0,35%

0,35%

0,35%

0,35%

0,35%

0,23%

0,23%
0,23%
0,23%
0,23%

0,23%

0,23%

0,23%

0,23%

0,23%

0,23%

0,23%

0,23%

References

[97, 99]

[114, 72]

[99]

[113,9, 87]

[72]

[68, 126]

(83]

[99]

[19,93]

[99]

[18, 98]

[68, 24]

Description

objectives.

Advertising budget refers to the allocated funds specifically designated for
promoting products or services through various advertising channels.

Collect customer feedback involves gathering input and insights from
customers regarding their experiences, preferences, and satisfaction with a
product or service.

Marketing budget involves allocating financial resources to various marketing
activities and initiatives to achieve business objectives and maximize return on
investment.

Negotiate requirements involves collaborating with stakeholders to reach
agreements on product feature specifications, goals, and deliverables.

Write product initiation document involves creating a comprehensive
document outlining the objectives, scope, stakeholders, and initial requirements
for a new product development project.

Customer support involves providing assistance, guidance, and resolution to
customers' inquiries, issues, and concerns regarding a product or service.

Product research entails conducting thorough investigations to gather insights,
data, and feedback necessary for developing, refining, or improving products.

Advertising planning involves developing strategies and tactics to effectively
promote products or services to target audiences and achieve marketing
objectives.

Updating roadmap involves revising and refining the strategic plan for product
development and release based on changing priorities, feedback, and market
conditions.

Overseeing the effective delivery and optimization of services to meet
customer needs and expectations.

Examining data to derive insights and guide decision-making processes.

Cultivating relationships with suppliers to ensure the punctual delivery of
goods and services.

Identifying and onboarding qualified candidates to fulfill organizational roles.
Anticipating future trends and results based on historical data and market

analysis.

Safeguarding and administering intellectual property rights while ensuring
adherence to legal requirements.

Engaging in research and experimentation to foster innovation and enhance
products or services.

Reviewing and endorsing the strategic blueprint for product development and
launches.

Devising and executing communication strategies to promote products or
services to target demographics.

ssessing and supervising individual and organizational performance to achieve
objectives.

Formulating long-term goals and guiding the overall direction of the
organization.

Crafting hypothetical scenarios to evaluate potential outcomes and facilitate
informed decision-making.
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Activities

Sales analysis

Approve devel-
opment

Brand planning
Prototyping
Marketing copy

Release valida-
tion

Sourcing
Create how-to-

demo stories

Branding execu-
tion

Requirements re-
prioritization

Technical support

Define business
model

Backlog groom-
ing

Define control
criteria

Evaluate business
model

Define delivery
model

Negotiate priori-
ties

Strategic com-
munication

Inspire

Market research

%

0,23%

0,23%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

0,12%

References

[99]

[105]

[99]

[72]

Description

Analyzing sales data to comprehend market trends, consumer behavior, and
performance indicators.

Reviewing and endorsing the progress and direction of development projects.

Strategizing and outlining initiatives to establish and enhance the brand identity
and presence.

Creating preliminary models or versions of products or services for testing and
evaluation.

Crafting compelling written content for marketing materials to attract and
engage target audiences.

Release validation entails testing and verifying that a software or product
release meets the specified requirements and quality standards before
deployment to ensure its readiness for use.

Sourcing involves identifying, evaluating, and acquiring the necessary
resources, materials, or services to support business operations or project
needs.

Creating how-to-demo stories involves developing narratives or scripts that
illustrate step-by-step instructions or demonstrations for using a product or
service.

Branding execution involves implementing strategies and tactics to effectively
communicate brand identity and values to the target audience.

Requirements re-prioritization involves reassessing and adjusting the
importance of product feature requirements based on changing business needs,
stakeholder feedback, or new information.

Technical support involves providing assistance and troubleshooting for
technical issues encountered by customers or users of a product or service.

A business model defines the framework for how a company creates, delivers,
and captures value, outlining its strategy for generating revenue and sustaining
profitability.

Backlog grooming involves reviewing, refining, and prioritizing items on a
product backlog to ensure it is ready for development.

Define control criteria involves establishing specific standards or benchmarks
used to evaluate the performance, quality, and compliance of processes,
products, or services.

Evaluate business model involves analyzing the structure, viability, and
profitability of a company's approach to generating revenue and delivering
value to customers.

Define delivery model involves outlining the approach and process for
delivering products or services to customers, encompassing distribution
channels, logistics, and customer interaction methods.

Negotiate priorities entails discussing and reaching agreements on the relative
importance and sequencing of tasks, goals, or initiatives to optimize resource
allocation and achieve strategic objectives.

Strategic communication involves crafting and delivering messages that align
with organizational goals and objectives to effectively engage stakeholders and
achieve desired outcomes.

Inspire involves motivating and energizing individuals or teams to achieve
their goals and pursue excellence in their work.

Market research communication involves conveying research findings,
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insights, and recommendations to stakeholders within an organization to
inform decision-making and strategy development.

Defining market priorities involves identifying and prioritizing key objectives
and strategies to address market needs and opportunities effectively.

Branding planning involves strategizing and developing initiatives to establish
and enhance a brand's identity, perception, and recognition in the market.

Inventory management involves overseeing the procurement, storage, and
optimization of stock levels to meet customer demand while minimizing costs
and maximizing efficiency.

Updating strategic goals involves revising and refining organizational
objectives to align with changing market conditions, emerging trends, and

Defining new product guidelines involves establishing criteria and parameters
to guide the development of innovative products aligned with business
objectives and market demands.

User research involves gathering insights and feedback from target users to
inform product development decisions and enhance user experience.

Sales training involves equipping sales professionals with the knowledge,
skills, and techniques necessary to effectively engage with customers and drive

Compensation and benefits refer to the rewards provided to employees in
exchange for their work, including wages, salaries, bonuses, and non-monetary
perks such as health insurance and retirement plans.

Stakeholders are individuals, groups, or organizations who have an interest or

Activities % References Description
communication
Define market o 150, 11
priorities
firlfgdmg Plan= 6 10, [64]
Inventory man- 0.12% [99]
agement
Upﬁate strategic 0.12%
£oals internal capabilities.
Define new
product guide- 0,12% [71]
lines
User research 0,12% [72]
Sales training 0,12% [99]
sales growth.
Compensation & o
benefits 0.12% [99]
Define stake- 0.12% [74]

holders

are affected by the outcomes of a project, program, or business initiative.

C.RQ3: Which Studies Of The Literature Consider The
Context Of Software Startups?

Software startups thrive in a dynamic environment, dedi-
cated to creating and providing software-driven products or
services. They prioritize scalability, maintaining a strong
focus on their product, and employing lean practices to opti-
mize efficiency. Customer feedback is central to their itera-
tive approach, allowing them to adapt quickly to market
demands. Securing funding, typically from venture capital or
angel investors, is essential for their growth trajectory. Ulti-

mately, their goal is to disrupt industries and introduce inno-
vative solutions to meet evolving market needs. The exami-
nation of the PM’s role within the startup domain reveals a
notable scarcity of research. Out of 134 analyzed studies,
merely 7 (Table 13) consider the software startup context,
with 5 of them specifically addressing the role of the PM and
their activities. Those papers will be taken into account when
answering RQ3. Overall, this is a clear indication that the
startup context, and the role of the PM therein, is of relative
under-researched nature.

Table 13. Studies taking into account the sofiware startup context.

Ref. Title PM activities?
[80] Exploring how feature usage relates to customer perceived value: A case study in a startup company X

[35] Software engineering in start-up companies: An analysis of 88 experience reports

[18] A model of requirements engineering in software startups X

[116] An anatomy of requirements engineering in software startups using multi-vocal literature and case survey

[59] Towards prioritizing software business requirements in startups X
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Ref. Title PM activities?
[72] The role of a software product manager in various business environments X
[86] Linking the business view to requirements engineering: long-term product planning by roadmapping X

D.RQ4: What Tasks Are Important For Product Managers
In Software Startups?

Only considering the 7 studies that both cover the software
startup context and the PM activities, there are 11 activities
(Table 14) to be identified. When all activity pairs get con-
sidered, 71% of them all find their origin with Springer and
Miler [72].

Requirements prioritization involves ranking and organiz-
ing feature requirements based on their importance and im-
pact to guide decision-making in resource allocation and
project planning. Product planning, including releases, en-
compasses the strategic process of defining product features,
functionalities, and timelines for development and deploy-
ment, aligning with organizational goals and market de-
mands. Resource allocation involves efficiently distributing
available resources such as budget, manpower, and technolo-
gy to various projects or tasks based on their priority, urgen-
cy, and expected impact, ensuring optimal utilization and
productivity. Requirements gathering entails systematically
collecting, documenting, and analyzing stakeholder needs,
expectations, and specifications for a project or product,
serving as the foundation for successful development and
implementation. Product management encompasses the
planning, execution, monitoring, and control of product
activities to achieve specific goals and objectives within
defined constraints, ensuring successful delivery within
scope, time, and budget constraints. Product strategy and
vision involve defining the long-term direction and goals for
a product, outlining how it will meet customer needs, differ-
entiate from competitors, and create value for the organiza-
tion, guiding decision-making and innovation efforts. Prod-
uct ideation involves generating and developing creative
ideas and concepts for new products or enhancements to
existing ones, fostering innovation and addressing market
opportunities or challenges to drive business growth. Manag-
ing software development involves overseeing the planning,
execution, and delivery of software products, coordinating
development teams, resources, and processes to ensure the
timely and successful delivery of high-quality software
products. Requirements analysis involves systematically
evaluating and interpreting requirements to understand their
scope, complexity, and implications, facilitating effective
decision-making and solution design to meet stakeholder
needs and expectations. Leading involves providing direc-
tion, guidance, and motivation to teams or individuals to
achieve common goals and objectives, inspiring and empow-
ering them to perform at their best and contribute to the suc-
cess of the organization. Market research entails gathering,

82

analyzing, and interpreting data about target markets, cus-
tomers, competitors, and industry trends to inform strategic
decision-making, product development, and marketing strat-
egies, ensuring alignment with market needs and prefer-
ences.

Table 14. Discussed PM activities in software startup publications.

Activities %

Requirements prioritization 8,43%
Product planning (incl. releases) 6,02%
Resource allocation 4.82%
Requirements gathering 4,82%
Project management 4,82%
Product strategy & vision 4,82%
Product ideation 3,61%
Manage software development 3,61%
Requirements analysis 3,61%
Lead 3,61%
Market research 3,61%

Notably, the most discussed activity in the software startup
literature seems to be requirements prioritization, accounting.
It has been the case for all of the included studies and good
for 8,43% of the discussions. Which shows that the potential
for further in-depth scholarly exploration is even much more
prominent when it comes to this particular context.

4. Discussion

RQI: What are the characteristics of software startups?

Software startups are characterized by their adoption of
agile methodologies, which enable them to iterate rapidly
and respond effectively to market feedback. Additionally,
these startups prioritize lean operations to optimize resource
allocation and maximize value delivery, minimizing waste
and inefficiency. Central to their success is a customer-
centric approach, where startups focus on understanding and
meeting the evolving needs of their target audience. Innova-
tion is a core driver for software startups, as they constantly
seek to develop new technologies and features that set them


http://www.sciencepg.com/journal/ajetm

American Journal of Engineering and Technology Management

http://www.sciencepg.com/journal/ajetm

apart in the market. Scalability is also crucial, with startups
aiming to efficiently grow their operations and customer base
as demand increases. Many startups aspire to disrupt estab-
lished industries by offering innovative solutions that chal-
lenge traditional norms. Funding and investment play a piv-
otal role in fueling the growth and expansion of software
startups, providing the resources needed to invest in talent
and technology. Speed and agility are inherent traits of
startups, allowing them to quickly adapt to market changes
and capitalize on emerging opportunities. With a product-
centric focus, startups prioritize the development of compel-
ling, user-centric products that address real-world problems.
Collectively, these characteristics highlight the dynamic and
competitive nature of software startups, underscoring the
importance of innovation, customer-centricity, and efficient
operations in driving success in the technology landscape.

RQ2: What are the specific activities commonly associated
with the responsibilities of a product manager, and how can
we demonstrate the distribution of these identified activities
across publications?

In the systematic literature review, we delve into the multi-
faceted nature of the product manager (PM) role through an
analysis of 662 unique tasks. Refining the analysis to 122
distinct activities, we identify selection, prioritization, and
planning as the most discussed themes in the literature.
However, we acknowledge that the academic focus on opti-
mizing handling large backlogs may not align with the pri-
mary challenges faced by practitioners, especially in soft-
ware startups and product companies. For practitioners, time
management and improving product decision-making pro-
cesses are of paramount importance to enhance the probabil-
ity of product lifecycle success.

Our study not only deepens our understanding of the com-
plexities surrounding the PM role but also provides valuable
insights for organizations seeking to optimize product man-
agement processes and foster successful product lifecycles. By
addressing crucial research questions and observations during
analysis, the systematic literature review lays the groundwork
for future research endeavors, contributing to the advancement
of product management practices and knowledge.

RQ3: Which studies of the literature consider the context
of software startups?

Our systematic literature review unveils the underexplored
domain of product manager (PM) activities in software
startups. Only 7 out of 134 studies specifically focus on
niche, reflecting its relative under-researched nature. Moreo-
ver, the scope of activities covered in these studies appears
relatively narrow compared to the broader literature on PM
activities. Here the same observation can be made that
there’s an interesting gap between what’s currently receiving
scholarly interest, and what the actual needs of early-stage
software venture product managers. Because this is such a
young field of scholarly interest, it’s still possible to start
closing the gap early on.

The research demonstrates how researchers are actively
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working to bridge the gap between academia and practitioners
by focusing on topics relevant to startup environments. The
approach aims to address the unique demands of startups and
contribute to their success. However, the study also highlights
potential areas of untapped research opportunities, particularly
in topics that could be crucial for early-stage ventures. Future
research endeavors should consider exploring these lesser-
addressed aspects to further enrich the understanding of prod-
uct management in the dynamic realm of software startups.

5. Completeness

Within the confines of the formulated research questions,
we have conducted a rigorous review exercise on product
management activity research, with a special interest for the
software startup context, resulting in the identification and
selection of 134 studies that adequately address at least one of
the defined research questions. Spanning from the earliest
publication in 1983 to the most recent ones in 2022, the select-
ed studies provide valuable insights into the domain. However,
it is essential to acknowledge that a systematic literature re-
view, by its nature, cannot ever be fully completed. The para-
digm shift and dynamic nature of product management, espe-
cially in the context of startup research, may have led to some
relevant studies eluding our inclusion. Additionally, the deci-
sion to focus solely on English-published articles, and non-
grey literature may have inadvertently omitted important and
pertinent studies available in other languages. Despite these
limitations, the review provides a comprehensive and valuable
snapshot of the current state of requirement prioritization
research, serving as a foundation for further exploration and
analysis in the ever-evolving field.

Quality assessment of the research

Evaluating the quality of research related to product man-
agers is vital for determining the credibility and reliability of
existing studies. The assessment provides researchers and
practitioners with insights into the rigor, methodology, and
validity of the research conducted in this domain. By exam-
ining the quality of studies, the SLR can inform future re-
search directions and guide decision-making processes based
on robust and trustworthy evidence.

When analyzing the QAC scores for the retained studies,
the average score on 10 is 6,55. The quality criterion with the
highest average score (1,61) is related to the number of ref-
erences the study had. (Table 15) shows the QAC scores of
all qualified studies.

Table 15. Quality Assessment Criteria scores.

Ref. QAC1 QAC2 QAC3 QAC4 QAC5 Score
[19] 2 2 2 2 2 10
221 2 2 2 2 2 10
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QAC1 QAC2 QAC3 QAC4 QAC5 Score

Ref.

QAC1 QAC2 QAC3 QAC4 QACS5 Score

Ref.

[106] 2

[65]

9

2

[58]
[18]
[21]

[68]
[72]

(73]

2

[10]

[67]

[76]

2

[117]
[118]
[116]

2

[126]

2

2

[79]
(88]
(1]
(82]

[31]

1

2

2

1

[113]
[119]
[73]

2

2

1

[109]
[104]

8

[24]
[96]

2

2

[57]

2

[100]
[89]
[87]

1

[127]
[95]

2

1

[108]

2

[120]
[121]
[122]
[123]

2

[69]

2

[74]
[97]

2

[35]

(93]

2

[90]
[92]

0

[103]
[99]
[77]
(78]
[90]

7

2

2

[91]

2

[111]

2

[124]

2

2

[125]

0,5

0,5

2

[128]

1

[112]
[70]
[70]

0,5

0,5

2

[129]

(81]

2

2

[25]

2

[71]

[59]

2

[107]

[17]
[60]
[60]
[39]
[93]

[62]

[61]

2

[105]
[63]

2

[114]

1

[110]

[85]
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Ref. QAClI QAC2 QAC3 QAC4 QAC5 Score
83] 1 2 1 0 1 5
941 1 1 2 0 1 5
[1o1] 1 2 1 0 1 5
0] 1 0 1 1 2 5
[64] 1 1 1 2 0 5
[84] 1 1 1 0 2 5
[102] 1 2 1 0 1 5
[66] 1 2 1 0 1 5
[80] 1 2 1 0 1 5
[130] 1 2 1 0 1 5
98] 1 2 1 0 1 5
751 1 2 1 0 1 5
86] 1 1 1 0 2 5

6. Threats to Validity

The review protocol encountered various challenges that
could potentially threaten its validity, including bias in publi-
cations and data extraction inaccuracies. To mitigate these
challenges, a meticulous search strategy was devised, en-
compassing diverse literature databases, explicit selection
criteria, and rigorous quality criteria. However, it is
acknowledged that not all relevant research might have been
captured through search terms, leading to the possibility of
important studies being omitted. To address it, a secondary
search strategy involving manual inspection of references
from extracted studies was implemented to identify any over-
looked research. Furthermore, strict adherence to selection
criteria and comprehensive quality assessment was enforced
to minimize incorrect omissions. In the context of the sys-
tematic literature review, several types of validity were con-
sidered and addressed:

Descriptive Validity: The precision with which the re-
search accurately portrays the collected information was
ensured through the utilization of a data extraction form,
documenting the information essential for addressing the
research questions and maintaining descriptive validity.

Theoretical Validity: To capture the intended scope of in-
vestigation effectively, efforts were made to avoid biases in
study identification, maintain neutrality in inclusion and
exclusion criteria, and ensure accurate data extraction and
classification. Ongoing refinement of the review protocol,
even using a pilot on 100 studies, all aspects of the protocol
got checked in order to maximized the study's theoretical
validity and objectivity.

Generalizability: Given the extensive coverage of a broad re-
search area over an extended period, the findings of the map-
ping study are highly generalizable, even without the inclusion
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of unindexed studies from grey or none-English publications.

Interpretive Validity: The involvement of researchers with
expertise in software engineering and empirical research
enhanced the interpretive validity of the study, minimizing
the impact of personal bias on data interpretation. Here also
artificial intelligence got used to increase the internal con-
sistency, in order to further reduce any personal bias on the
data interpretation.

Repeatability: Documentation of the mapping procedure
and outcomes based on the studied research papers contrib-
utes to the study's repeatability, enabling replication by other
researchers under similar conditions.

Although efforts have been made to ensure the validity of
the study, it is recognized that other researchers might arrive
at a similar list of decisions and publications but not neces-
sarily identical to ours [28]. The inherent complexity and
evolving nature of academic research necessitate a continu-
ous and critical approach to address potential threats to valid-
ity, enhancing the reliability and robustness of future studies
in the domain.

7. Conclusion

The presented SLR aimed to explore the landscape of re-
search on product manager (PM) activities, with a specific
focus on the context of software startups. Through a rigorous
and comprehensive analysis, we identified key trends and
insights that shed light on the evolving nature of product
management practices.

Our investigation into the distribution of identified activi-
ties across publications demonstrated that while product
planning and requirements prioritization are dominant topics,
a substantial number of activities remain underrepresented,
indicating areas for future research. Notably, we found that
the interests of researchers in the software startup context
differ from those in the general literature, suggesting distinct
challenges and priorities for product managers in startup
environments.

Based on the findings from SLR, several avenues for fu-
ture research emerge. To bridge the gap between academic
research and practitioners, a “Pragmatic Framework for
Product Managers” (PFPM) could be further refined towards
software startups. It would be the first of its kind in terms of
academic validity, and could therefore be the foundation to
further explore which activities are in fact highly relevant to
the software startup context and refine it accordingly. Under-
standing how these activities impact early-stage ventures and
their product management processes can provide valuable
insights for startup success.

Additionally, the dearth of research addressing activities
like go-to-market strategies, creating roadmaps, and re-
quirements selection in the startup context presents a promis-
ing research agenda. Investigating these neglected areas
[131, 132] can enhance the understanding of critical aspects
of product management within software startups and con-
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tribute to their sustainable growth.

To enrich the existing body of literature and foster collabo-
ration between academia and industry, future research should
also consider adopting mixed-method approaches, involving
both qualitative and quantitative methods. The integrative
approach can lead to a deeper understanding of the intrica-
cies of product management practices and foster actionable
insights.

In conclusion, presented SLR provides valuable insights
into the current state of research on product manager activi-
ties, emphasizing the significance of software startups as a
specific research context. Our research agenda outlines
promising directions for future studies, ultimately contrib-
uting to the advancement of product management practices
and facilitating the success of software startups.

Abbreviations
PM Product Manager
RE Requirements Engineering

SLR Systematic Literature Review
SPM Software Product Management
PFPM  Pragmatic Framework for Product Managers
RQs Research Questions

QAC Quality Acceptance Criteria
DEF Data Extraction Form

Y Yes

N No

GtM Go to Market

1P Intellectual Property

Incl. Inclusive

Author Contributions

Frederic Pattyn is the sole author. The author read and ap-
proved the final manuscript.

Funding

This work received no specific grant from any funding
agency in the public, commercial, or not-for-profit sectors.

Conflicts of Interest

The author declares no conflicts of interest.

References
[1] Giardino, C., et al. Key challenges in early-stage software
startups. in Agile Processes in Software Engineering and Ex-
treme Programming: 16th International Conference, XP 2015,
Helsinki, Finland, May 25-29, 2015, Proceedings 16. 2015.
Springer.

86

(2]

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Crowne, M. Why software product startups fail and what to
do about it. Evolution of software product development in
startup companies. in IEEE International Engineering Man-
agement Conference. 2002. IEEE.

Pattyn, F. Preliminary Structured Literature Review Results
Using ChatGPT: Towards a Pragmatic Framework for Product
Managers at Software Startups. in 2023 IEEE 31st Interna-
tional Requirements Engineering Conference Workshops
(REW). 2023. IEEE.

Pattyn, F. Enhancing startup success rates: towards a pragmat-
ic framework for product managers (PFPM). in 2023 IEEE
31st International Requirements Engineering Conference
(RE). 2023. IEEE.

Michael, F., Cash Flow: The Reason 82% of Small Businesses
Fail. 2020.

Maital, S. and E. Barzani, Why startups fail: a survey of
empirical studies. 2021.

Kyril, K., Startup Failure Rate: How Many Startups Fail and
Why in 2023. Failory, 2022.

Komssi, M., et al., Roadmapping problems in practice: value
creation from the perspective of the customers. Requirements
Engineering, 2015. 20: p. 45-69.

Barney, S., A. Aurum, and C. Wohlin, A product management
challenge: Creating software product value through require-
ments selection. Journal of Systems Architecture, 2008. 54(6):
p. 576-593.

Hujainah, F., et al., Software requirements prioritisation: a sys-
tematic literature review on significance, stakeholders, techniques
and challenges. IEEE Access, 2018. 6: p. 71497-71523.

Azar, J., R. K. Smith, and D. Cordes, Value-oriented require-
ments prioritization in a small development organization.
IEEE software, 2007. 24(1): p. 32-37.

Fatema, K., M. Syeed, and M. S. U. Miah, Demography of
startup software companies: an empirical investigation on the
success and failure. International Journal of Computer Appli-
cations, 2020. 975: p. 8887.

Pattyn, F., Innovating the Future: Unveiling the Initial Iteration of
the Pragmatic Framework for Product Managers. American Jour-
nal of Engineering and Technology Management, 2024.

Tokarev, B. Comparative Analysis of the Product Manage-
ment Application in Startups of Different Types. in Proceed-
ings of the International Scientific Conference “Smart Na-
tions: Global Trends In The Digital Economy” Volume 1.
2022. Springer.

Pattyn, F. The Hidden Costs of Ignoring Cash Flow: A Call
for Strategic Requirements Prioritization at Startups during an
Era of Rising Interest Rates. in 2023 IEEE 31st International
Requirements Engineering Conference Workshops (REW).
2023. IEEE.

Eisenmann, T. R., Determinants of early-stage startup perfor-
mance: Survey results. Harvard Business School Entrepre-
neurial Management Working Paper, 2020(21-057).


http://www.sciencepg.com/journal/ajetm

American Journal of Engineering and Technology Management

http://www.sciencepg.com/journal/ajetm

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Host, M., et al., Exploring bottlenecks in market-driven re-
quirements management processes with discrete event simula-
tion. Journal of Systems and Software, 2001. 59(3): p. 323-
332.

Melegati, J., et al., A model of requirements engineering in
software startups. Information and software technology, 2019.
109: p. 92-107.

Ebert, C., The impacts of software product management.
Journal of systems and software, 2007. 80(6): p. 850-861.

Ebert, C., Software product management. IEEE Software,
2014.31(3): p. 21-24.

Souder, W. E., D. Buisson, and T. Garrett, Success through
customer - driven new product development: a comparison of
US and New Zealand small entrepreneurial high technology
firms. Journal of Product Innovation Management: an interna-
tional publication of the product development & management
association, 1997. 14(6): p. 459-472.

Cooper, R. G. and E. J. Kleinschmidt, Benchmarking the
firm's critical success factors in new product development.
Journal of Product Innovation Management: An International
Publication of the Product Development & Management As-
sociation, 1995. 12(5): p. 374-391.

Ebert, C., Global software and IT: a guide to distributed de-
velopment, projects, and outsourcing. 2011: John Wiley &
Sons.

Maglyas, A., U. Nikula, and K. Smolander, What are the
roles of software product managers? An empirical investiga-
tion. Journal of Systems and Software, 2013. 86(12): p.
3071-3090.

Ma, Q., The effectiveness of requirements prioritization tech-
niques for a medium to large number of requirements: a sys-
tematic literature review. 2009, Auckland University of Tech-
nology.

Kitchenham, B., Procedures for performing systematic re-
views. Keele, UK, Keele University, 2004. 33(2004): p. 1-26.

Al-Moslmi, T., et al., Approaches to cross-domain sentiment
analysis: A systematic literature review. leee access, 2017. 5:
p. 16173-16192.

Krishnan, V. and K. T. Ulrich, Product development deci-
sions: A review of the literature. Management science, 2001.
47(1): p. 1-21.

Ernst, H., Success factors of new product development: a
review of the empirical literature. International journal of
management reviews, 2002. 4(1): p. 1-40.

Weingart, S., How many citations does a paper have to get
before it's significantly above baseline impact for the field.
2012.

Ucar, 1., et al., Growth in the number of references in engi-
neering journal papers during the 1972-2013 period. Scien-
tometrics, 2014. 98: p. 1855-1864.

Cheng, B. H. and J. M. Atlee, Research directions in require-

87

[33]

[34]

[35]

[36]

(37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

ments engineering. Future of software engineering (FOSE'07),
2007: p. 285-303.

Rodriguez, P., C. Urquhart, and E. Mendes, A theory of value
for value-based feature selection in software engineering.
IEEE Transactions on Software Engineering, 2020. 48(2): p.
466-484.

Goknil, A., I. Kurtev, and K. van den Berg. A metamodeling
approach for reasoning about requirements. in Model Driven
Architecture—Foundations and Applications: 4th European
Conference, ECMDA-FA 2008, Berlin, Germany, June 9-13,
2008. Proceedings 4. 2008. Springer.

Klotins, E., M. Unterkalmsteiner, and T. Gorschek, Software
engineering in start-up companies: An analysis of 88 experi-
ence reports. Empirical Software Engineering, 2019. 24: p.
68-102.

Cox, K., M. Niazi, and J. Verner, Empirical study of Sommer-
ville and Sawyer's requirements engineering practices. IET
software, 2009. 3(5): p. 339-355.

Lubars, M., C. Potts, and C. Richter. A Review of the State of
the Practice in Requirements Modeling. in [1993] Proceedings
of the IEEE International Symposium on Requirements Engi-
neering. 1993. IEEE.

Bleistein, S. J., et al., Strategy-oriented alignment in require-
ments engineering: linking business strategy to requirements
of e-business systems using the SOARE approach. Journal of
Research and Practice in Information Technology, 2004.
36(4): p. 259-276.

Racheva, Z., et al. Do we know enough about requirements
prioritization in agile projects: insights from a case study. in
2010 18th IEEE International Requirements Engineering Con-
ference. 2010. IEEE.

Wohlin, C. and A. Aurum. What is important when deciding
to include a software requirement in a project or release? in
2005 International Symposium on Empirical Software Engi-
neering, 2005. 2005. IEEE.

Achimugu, P., et al., A systematic literature review of soft-
ware requirements prioritization research. Information and
software technology, 2014. 56(6): p. 568-585.

Pattyn, F., Towards a Pragmatic Framework for Product Man-
agers at Software Startups: A Systematic Literature Review.
Available at SSRN 4682567, 2024.

Wang, X., et al. How many papers should you review? A research
synthesis of systematic literature reviews in software engineering.
in 2023 ACM/IEEE International Symposium on Empirical
Software Engineering and Measurement (ESEM). 2023. IEEE.

Inayat, 1., et al., A systematic literature review on agile re-
quirements engineering practices and challenges. Computers
in human behavior, 2015. 51: p. 915-929.

Abrantes, P. C. and A. P. Furtado. Agile Development Practic-
es Applied to Software Startups: A Systematic Mapping Re-
view. in 2021 16th Iberian Conference on Information Sys-
tems and Technologies (CISTI). 2021. IEEE.


http://www.sciencepg.com/journal/ajetm

American Journal of Engineering and Technology Management

http://www.sciencepg.com/journal/ajetm

[46]

[47]

[48]

[49]

[50]

[51]

[52]

(53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

Zorzetti, M., et al., Improving agile software development
using user-centered design and lean startup. Information and
Software Technology, 2022. 141: p. 106718.

Lizarelli, F. L., et al., Critical success factors and challenges
for Lean Startup: a systematic literature review. The TQM
Journal, 2022. 34(3): p. 534-551.

Pardo-Jaramillo, S., et al., Mapping research on customer
centricity and sustainable organizations. Sustainability, 2020.
12(19): p. 7908.

Anitha Gracy, J., S. Parthasarathy, and S. Sivagurunathan,
Navigating the Software Symphony: A Review of Factors and
Strategies for Software Development in Startups. International
Journal of Computing and Digital Systems, 2024. 16(1): p.
377-390.

Edison, H., et al., Lean internal startups for software product
innovation in large companies: enablers and inhibitors. Jour-
nal of Systems and Software, 2018. 135: p. 69-87.

Gupta, V., et al., Fostering product innovations in software

startups through freelancer supported requirement engineering.

Results in Engineering, 2020. 8: p. 100175.

Jenefeldt, A. and E. Foogel Jakobsson, Scalability in Startups:
A Case Study of How Technological Startup Companies Can
Enhance Scalability. 2020.

Elia, G. and F. Quarta, Financing the development of technol-
ogy startups. Innovative Entrepreneurship in Action: From
High-Tech to Digital Entrepreneurship, 2020: p. 93-114.

Sreenivasan, A. and M. Suresh, Agility adaptability and
alignment in start-ups. Journal of Science and Technology
Policy Management, 2023.

Shanbhag, N. and E. Pardede, A metrics framework for prod-
uct development in software startups. Journal of Enterprising
Culture, 2019. 27(03): p. 283-307.

Pattyn, F., The value of Generative Al for Qualitative Re-
search: A Pilot Study. Journal of Data Science and Intelligent
Systems, 2024.

Van De Weerd, |., et al. Towards a reference framework for
software product management. in 14th IEEE International
Requirements Engineering Conference (RE'06). 2006. IEEE.

Svensson, R. B, et al. Prioritization of quality requirements:
State of practice in eleven companies. in 2011 IEEE 19th in-
ternational requirements engineering conference. 2011. IEEE.

Albuga, S. and Y. Odeh. Towards prioritizing software busi-
ness requirements in startups. in 2018 8th International Con-
ference on Computer Science and Information Technology
(CSIT). 2018. IEEE.

Tuunanen, T. and I.-T. Kuo, The effect of culture on require-
ments: a value-based view of prioritization. European Journal
of Information Systems, 2015. 24(3): p. 295-313.

Bekkers, W., et al. A framework for process improvement in
software product management. in Systems, Software and Ser-
vices Process Improvement: 17th European Conference, Eu-

88

[62]

[63]

[64]

[65]

(66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

roSPI 2010, Grenoble, France, September 1-3, 2010. Proceed-
ings 17. 2010. Springer.

Ebert, C. and S. Brinkkemper, Software product manage-
ment-An industry evaluation. Journal of Systems and Soft-
ware, 2014. 95: p. 10-18.

Bekkers, W., et al. The influence of situational factors in
software product management: an empirical study. in 2008
Second International Workshop on Software Product Man-
agement. 2008. IEEE.

van de Weerd, 1., W. Bekkers, and S. Brinkkemper. Develop-
ing a maturity matrix for software product management. in
Software Business: First International Conference, ICSOB
2010, Jyva&kyla Finland, June 21-23, 2010. Proceedings 1.
2010. Springer.

Berntsson Svensson, R., T. Gorschek, and B. Regnell.
Quality requirements in practice: An interview study in re-
quirements engineering for embedded systems. in Require-
ments Engineering: Foundation for Software Quality: 15th
International Working Conference, REFSQ 2009 Amster-
dam, The Netherlands, June 8-9, 2009 Proceedings 15. 2009.
Springer.

Valeng, G., et al. Competition and collaboration in require-
ments engineering: A case study of an emerging software eco-
system. in 2014 IEEE 22nd International Requirements Engi-
neering Conference (RE). 2014. IEEE.

Bekkers, W., et al. Evaluating the software product manage-
ment maturity matrix. in 2012 20th IEEE International Re-
quirements Engineering Conference (RE). 2012. IEEE.

Maglyas, A., U. Nikula, and K. Smolander. What do practi-
tioners mean when they talk about product management? in
2012 20th IEEE International Requirements Engineering Con-
ference (RE). 2012. IEEE.

de Oliveira Barros, M. An experimental study on incremental
search-based software engineering. in Search Based Software
Engineering: 5th International Symposium, SSBSE 2013, St.
Petersburg, Russia, August 24-26, 2013. Proceedings 5. 2013.
Springer.

McNally, R. C., et al., Exploring new product portfolio
management decisions: The role of managers' dispositional
traits. Industrial Marketing Management, 2009. 38(1): p.
127-143.

Bessant, J. and D. Francis, Implementing the new product
development process. Technovation, 1997. 17(4): p. 189-
222.

Springer, O. and J. Miler. The role of a software product
manager in various business environments. in 2018 Federated
Conference on Computer Science and Information Systems
(FedCsIS). 2018. IEEE.

Fotrousi, F., K. lzadyan, and S. A. Fricker. Analytics for
product planning: in-depth interview study with SaaS product
managers. in 2013 IEEE Sixth International Conference on
Cloud Computing. 2013. IEEE.


http://www.sciencepg.com/journal/ajetm

American Journal of Engineering and Technology Management

http://www.sciencepg.com/journal/ajetm

[74]

[75]

[76]

[77]

[78]

[79]

(80]

[81]

[82]

[83]

(84]

(85]

[86]

Bjarnason, E., K. Wnuk, and B. Regnell. Overscoping:
Reasons and consequences—A case study on decision
making in software product management. in 2010 Fourth
International Workshop on Software Product Management.
2010. IEEE.

Regnell, B. and K. Kuchcinski. Exploring software product
management decision problems with constraint solving-
opportunities for prioritization and release planning. in 2011
Fifth International Workshop on Software Product Manage-
ment (IWSPM). 2011. IEEE.

Lucassen, G., J. M. E. van der Werf, and S. Brinkkemper.
Alignment of software product management and software ar-
chitecture with discussion models. in 2014 IEEE 8th Interna-
tional Workshop on Software Product Management (IWSPM).
2014. IEEE.

Eckles, R. W. and T. J. Novotny, Industrial product managers:
authority and responsibility. Industrial Marketing Manage-
ment, 1984. 13(2): p. 71-75.

Li, C., et al., An integrated approach for requirement selection
and scheduling in software release planning. Requirements
engineering, 2010. 15: p. 375-396.

Svahnberg, M., et al., A systematic review on strategic release
planning models. Information and software technology, 2010.
52(3): p. 237-248.

Marciuska, S., C. Gencel, and P. Abrahamsson. Exploring
how feature usage relates to customer perceived value: A case
study in a startup company. in Software Business. From Phys-
ical Products to Software Services and Solutions: 4th Interna-
tional Conference, ICSOB 2013, Potsdam, Germany, June 11-
14, 2013. Proceedings 4. 2013. Springer.

Olsson, H. H. and J. Bosch. From opinions to data-driven soft-
ware r&d: A multi-case study on how to close the'open
loop'problem. in 2014 40th EUROMICRO Conference on
Software Engineering and Advanced Applications. 2014. IEEE.

Lehtola, L., M. Kauppinen, and S. Kujala. Requirements
prioritization challenges in practice. in International Confer-
ence on Product Focused Software Process Improvement.
2004. Springer.

Sedano, T., P. Ralph, and C. Péraire. The product backlog. in
2019 IEEE/ACM 41st International Conference on Software
Engineering (ICSE). 2019. IEEE.

Bebensee, T., I. van de Weerd, and S. Brinkkemper. Binary
priority list for prioritizing software requirements. in Re-
quirements Engineering: Foundation for Software Quality:
16th International Working Conference, REFSQ 2010, Essen,
Germany, June 30-July 2, 2010. Proceedings 16. 2010.
Springer.

Sedano, T., P. Ralph, and C. Péraire. Software development
waste. in 2017 IEEE/ACM 39th International Conference on
Software Engineering (ICSE). 2017. IEEE.

Lehtola, L., M. Kauppinen, and S. Kujala. Linking the busi-
ness view to requirements engineering: long-term product
planning by roadmapping. in 13th IEEE International Confer-

89

(87]

(88]

(89]

[90]

(91]

[92]

(93]

[94]

[95]

[96]

[97]

(98]

[99]

ence on Requirements Engineering (RE'05). 2005. IEEE.

Ramesh, B., L. Cao, and R. Baskerville, Agile requirements
engineering practices and challenges: an empirical study. In-
formation Systems Journal, 2010. 20(5): p. 449-480.

Karlsson, L., et al., Pair-wise comparisons versus planning
game partitioning—experiments on requirements prioritisa-
tion techniques. Empirical Software Engineering, 2007. 12: p.
3-33.

Svahnberg, M. and A. Karasira. A study on the importance of
order in requirements prioritisation. in 2009 Third Interna-
tional Workshop on Software Product Management. 2009.
IEEE.

Ruhe, G., A. Eberlein, and D. Pfahl, Trade-off analysis for
requirements selection. International Journal of Software En-
gineering and Knowledge Engineering, 2003. 13(04): p. 345-
366.

Ruhe, G., A. Eberlein, and D. Pfahl. Quantitative WinWin: a
new method for decision support in requirements negotiation.
in Proceedings of the 14th international conference on Soft-
ware engineering and knowledge engineering. 2002.

Gorschek, T. and A. M. Davis, Requirements engineering: In
search of the dependent variables. Information and Software
Technology, 2008. 50(1-2): p. 67-75.

Ebert, C., Understanding the product life cycle: Four key
requirements engineering techniques. IEEE software, 2006.
23(3): p. 19-25.

Griner, S., et al. Incremental migration to software product line
engineering. in Proceedings of the 24th ACM Conference on Sys-
tems and Software Product Line: Volume A-Volume A. 2020.

Gorschek, T., et al., Introduction of a process maturity model
for market - driven product management and requirements
engineering. Journal of software: Evolution and Process,
2012. 24(1): p. 83-113.

Fogelstrom, N. D., et al. When product managers gamble with
requirements: Attitudes to value and risk. in Requirements
Engineering: Foundation for Software Quality: 15th Interna-
tional Working Conference, REFSQ 2009 Amsterdam, The
Netherlands, June 8-9, 2009 Proceedings 15. 2009. Springer.

Dawes, P. L. and P. G. Patterson, The performance of indus-
trial and consumer product managers. Industrial Marketing
Management, 1988. 17(1): p. 73-84.

Kittlaus, H.-B., Software product management and agile soft-
ware development: conflicts and solutions. Software for People:
Fundamentals, Trends and Best Practices, 2012: p. 83-96.

Cummings, W. T., D. W. Jackson Jr, and L. L. Ostrom, Differ-
ences between industrial and consumer product managers. In-
dustrial Marketing Management, 1984. 13(3): p. 171-180.

[100] Vermeulen, P. A., Uncovering barriers to complex incremental

product innovation in small and medium - sized financial ser-
vices firms. Journal of Small Business Management, 2005.
43(4): p. 432-452.


http://www.sciencepg.com/journal/ajetm

American Journal of Engineering and Technology Management

http://www.sciencepg.com/journal/ajetm

[101] Jagroep, E., et al., Energy efficiency on the product roadmap:
An empirical study across releases of a software product.
Journal of Software: Evolution and process, 2017. 29(2): p.
e1852.

[102] Lehtola, L., et al., Linking business and requirements engi-
neering: is solution planning a missing activity in software
product companies? Requirements engineering, 2009. 14: p.
113-128.

[103] Springer, O. and J. Miler, A comprehensive overview of
software product management challenges. Empirical Software
Engineering, 2022. 27(5): p. 106.

[104] Cao, L. and B. Ramesh, Agile requirements engineering
practices: An empirical study. IEEE software, 2008. 25(1): p.
60-67.

[105] Vlaanderen, K., et al., The agile requirements refinery: Apply-
ing SCRUM principles to software product management. In-
formation and software technology, 2011. 53(1): p. 58-70.

[106] Van den Akker, M., et al., Software product release planning
through optimization and what-if analysis. Information and
Software Technology, 2008. 50(1-2): p. 101-111.

[107] Easingwood, C. J., New product development for service
companies. Journal of Product Innovation Management, 1986.
3(4): p. 264-275.

[108] Minch, J., S. Trieflinger, and B. Heisler. Product discovery—
building the right things: Insights from a grey literature re-
view. in 2020 IEEE International Conference on Engineering,
Technology and Innovation (ICE/ITMC). 2020. IEEE.

[109] Wohlin, C. and A. Aurum, Criteria for selecting software
requirements to create product value: An industrial empirical
study. Value-based software engineering, 2006: p. 179-200.

[110] Gorschek, T., et al., A lightweight innovation process for

software-intensive product development. IEEE software, 2009.

27(1): p. 37-45.

[111] Calantone, R. J., C. A. Di Benedetto, and R. Divine, Organi-
sational, technical and marketing antecedents for successful
new product development. R&D Management, 1993. 23(4): p.
337-351.

[112] Schweisfurth, T. G. and C. Herstatt, How internal users con-
tribute to corporate product innovation: the case of embedded
users. R&d Management, 2016. 46(S1): p. 107-126.

[113] Fricker, S. A., R. Grau, and A. Zwingli, Requirements engi-
neering: best practice, in Requirements Engineering for Digi-
tal Health. 2014, Springer. p. 25-46.

[114] Fabijan, A., H. H. Olsson, and J. Bosch. Customer feedback
and data collection techniques in software R&D: a literature
review. in Software Business: 6th International Conference,
ICSOB 2015, Braga, Portugal, June 10-12, 2015, Proceedings
6. 2015. Springer.

[115] Artinger, S. and T. C. Powell, Entrepreneurial failure: Statisti-
cal and psychological explanations. Strategic Management
Journal, 2016. 37(6): p. 1047-1064.

90

[116] Tripathi, N., et al., An anatomy of requirements engineering
in software startups using multi-vocal literature and case sur-
vey. Journal of Systems and Software, 2018. 146: p. 130-151.

[117] Gordijn, J. and J. Akkermans, Value-based requirements
engineering: exploring innovative e-commerce ideas. Re-
quirements engineering, 2003. 8: p. 114-134.

[118] Tonella, P., A. Susi, and F. Palma, Interactive requirements
prioritization using a genetic algorithm. Information and
software technology, 2013. 55(1): p. 173-187.

[119] Page, A. L., Assessing new product development practices
and performance: Establishing crucial norms. Journal of
product innovation management, 1993. 10(4): p. 273-290.

[120] Boehm, B. and L. G. Huang, Value-based software engineer-
ing: a case study. Computer, 2003. 36(3): p. 33-41.

[121] Boehm, B., Value-based software engineering: reinventing.
ACM SIGSOFT Software Engineering Notes, 2003. 28(2): p. 3.

[122] Heindl, M. and S. Biffl. A case study on value-based require-
ments tracing. in Proceedings of the 10th European software
engineering conference held jointly with 13th ACM SIG-
SOFT international symposium on Foundations of software
engineering. 2005.

[123] Daneva, M., et al., Agile requirements prioritization in large-
scale outsourced system projects: An empirical study. Journal
of systems and software, 2013. 86(5): p. 1333-1353.

[124] Cooper, R. G. and E. J. Kleinschmidt, Success factors in
product innovation. Industrial marketing management, 1987.
16(3): p. 215-223.

[125] Cooper, R. G., S. J. Edgett, and E. J. Kleinschmidt, New
product portfolio management: practices and performance.
Journal of Product Innovation Management: An International
Publication of The Product Development & Management As-
sociation, 1999. 16(4): p. 333-351.

[126] Johne, F. A. and P. A. Snelson, Success factors in product inno-
vation: a selective review of the literature. Journal of Product In-
novation Management: an international publication of the product
development & management association, 1988. 5(2): p. 114-128.

[127] Van De Weerd, 1., et al. On the creation of a reference frame-
work for software product management: Validation and tool
support. in 2006 International Workshop on Software Product
Management (IWSPM'06-RE'06 Workshop). 2006. IEEE.

[128] Torrecilla-Salinas, C. J., et al., Estimating, planning and
managing Agile Web development projects under a value-
based perspective. Information and Software Technology,
2015. 61: p. 124-144.

[129] Boehm, B., Some future trends and implications for systems
and software engineering processes. Systems Engineering,
2006. 9(1): p. 1-19.

[130] Gonz&ez V&quez, J. M., J. Sauer, and H.-J. Appelrath,
Methods to manage information sources for software product
managers in the energy market: A reference model catalog for
the energy market. Business & Information Systems Engi-
neering, 2012. 4: p. 3-14.


http://www.sciencepg.com/journal/ajetm

American Journal of Engineering and Technology Management

http://www.sciencepg.com/journal/ajetm

[131] Pattyn, F. Improving Software Startup Viability: Addressing
Requirements Prioritization Challenges Amid Increasing In-
terest Rates. in 14th International Conference on Software
Business (ISCOB). 2023.

[132] Pattyn, F., Overcoming the Limitations: A Research Agenda
towards a Pragmatic Framework for Product Managers at
Software Startups.

91

Biography

Frederic Pattyn, born in Kortrijk, Belgium
in 1987. He received his B. S., M. S. and
teaching degrees in Strategic Management
from the Ghent University in 2011, before
starting there his Ph. D. degree in Applied
Economic Sciences, in 2022. His current
research  interests  include  product
management (requirements engineering, planning, validation and
prioritization...) in a software startup context. Helping out
startups and investors since 2012 as founder of Aquila Ventures as
consultant or board member, as ISPMA fellow and since 2016 as
co-founder, and Principal Product Manager of NOWJOBS, a
House of HR company.



http://www.sciencepg.com/journal/ajetm

