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Abstract

The aim of this article is to conduct a comprehensive bibliometric analysis of the
existing literature in the domain of new software product development. The research
methodology is based on bibliometrics, cluster analysis and meta-analysis of key
indicators of knowledge dissemination and publications about the new software
product in the Scopus scientometric database for 2003—2022.Through bibliometric
analysis, this study provides valuable information on the trends, patterns and impact
of research and publications in the field of new software product development.
Based on the literature reviewed, known research areas, influential authors and new
directions are identified, thus providing a comprehensive overview of the current
state of knowledge in the field of new software product development. The number of
publications dedicated to new software products has steadily increased over the past
two decades, indicating a growing interest in this field among researchers and schol-
ars. The United States, China, and Germany emerged as the leading countries in
terms of the number of publications, highlighting their strong presence in software
development and technological advancements. Meta-analysis demonstrates the sig-
nificant impact of Engineering, Mathematics, and Social Sciences on the publication
count of the new software product. Overall, the findings highlight the widespread
interest and interdisciplinary nature of software product development, with particu-
lar emphasis on the role of Computer Science and Engineering in driving advance-
ments in this domain. The conducted bibliometric analysis can serve as a basis for
further research and help researchers and practitioners to identify knowledge gaps
and directions for future research.
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Introduction

In today’s fast-paced and interconnected world, software has become an integral
part of our daily lives, enabling us to accomplish tasks efficiently, connect with
others effortlessly, and access information instantaneously. As technology con-
tinues to advance at an unprecedented rate, the demand for innovative software
products has surged, leading to a highly competitive landscape in the software
development industry. Developing new software products is a complex endeav-
our. Apart from the necessity of technical expertise, creative thinking and under-
standing of the market (Appio et al., 2021) it also requires a systematic approach.
The process is comprised of ideation, planning, design, development, testing, and
deployment. The goal is to deliver a solution that meets users’ evolving needs
(Cooper & Sommer, 2018).

In this study, we delve into the fascinating world of new software product
development and explore the key aspects that drive innovation in the digital age.
We will examine the challenges faced by software development teams, highlight
best practices and methodologies employed throughout the process, and shed
light on the transformative impact of emerging technologies in shaping the future
of software product development. One of the fundamental challenges in new soft-
ware product development lies in identifying and understanding the needs and
desires of the target audience (Melegati et al., 2019). Effective market research
and user-centric design methodologies play a crucial role in ensuring that the
software product meets the expectations of its intended users. It’s helpful for the
developers to gain insight into the preferences, pain points, and behaviours of
the users. That way they can create solutions that offer meaningful and delightful
experiences (Jansen et al., 2020).

The rapid advancement of technology presents both opportunities and hurdles
for software development teams. The advent of artificial intelligence, machine
learning, cloud computing, and the Internet of Things has opened up new avenues
for innovation, enabling the creation of intelligent, scalable, and interconnected
software products (Gill et al., 2019). However, with technological progress comes
the need for continuous learning, adaptation, and keeping pace with the ever-
changing landscape.

New software product development is a dynamic and exhilarating journey that
requires a harmonious blend of technical expertise, innovation, and market under-
standing (Parthasarathy, 2022). As the digital landscape continues to evolve, soft-
ware development teams must embrace emerging technologies, adapt to changing
user expectations, and foster a culture of continuous learning and improvement
(Marion & Fixson, 2021). By doing so, they can unlock the full potential of their
creativity and bring to life software products that redefine the way we live, work,
and interact in the digital age. The aim of this article is to conduct a comprehen-
sive bibliometric analysis of the existing literature in the domain of new software
product development. The study conducted a comprehensive bibliometric analy-
sis to understand the trends, patterns, and impacts of research and publications in
this field. The main tasks solved during the study are:
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1. Through the analysis of publication patterns, citation networks, and co-authorship
collaborations, the study identified the key research trends that have emerged
in the field of new software product development. This involved examining the
frequency and distribution of research publications over time to uncover the evo-
lution of topics, methodologies, and technologies employed in this area.

2. By mapping the citation network and analyzing co-citation patterns, the study
aimed to identify seminal works and influential factors that have shaped the
landscape of new software product development. This analysis provided insights
into the most referenced studies, influential authors, institutions, and countries,
thereby highlighting the key contributors to the knowledge base in this field.

3. The study examined the distribution of research across different subtopics to
identify potential gaps in the existing literature. This analysis will help researchers
and practitioners identify areas that have received less attention or require further
exploration, providing valuable directions for future research and development
efforts in new software product development.

Through this comprehensive bibliometric analysis, we strive to offer a holistic
view of the research landscape in new software product development. By uncov-
ering research trends, influential factors, and potential gaps, this analysis will pro-
vide researchers, practitioners, and decision-makers with valuable insights to shape
future strategies, foster collaboration, and advance the field of software product
development in an informed and impactful manner.

State-of-the-art
Mapping the Landscape of Software Development Publication data

In recent years, the field of software product development has witnessed rapid
advancements and transformations, driven by technological innovations, evolving
user needs, and changing market dynamics. This literature review explores the key
themes that have emerged in the context of new software product development. In
the study, a bibliometric analysis methodology was applied, using cluster analysis
and meta-analysis of key indicators of knowledge dissemination and publications on
the development of new software products. The analysis was based on data from the
Scopus scientometric database for the period from 2003 to 2022, covering 22,116
publications (Table 1).

The dataset comprises an impressive collection of 22,116 documents sourced
from 8,475 journals, books, and other scholarly outlets. This diversity of sources
indicates a broad interest and cross-disciplinary engagement in software product
development. The annual growth rate of publications stands at 4.09%, pointing
to a steady increase in research output. This growth rate, though modest, is sig-
nificant given the dataset’s starting volume. The average age of the documents
is 9.75 years, which suggests that while the field continues to evolve, it also has
a substantial body of established knowledge. With an average of 14.37 citations
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Table 1 Main information about

) . Description Results
studied publication P

Main information about data:

Timespan 2003:2022
Sources (journals, books, etc.) 8475
Documents 22,116
Annual growth rate % 4.09
Document average age 9.75
Average citations per doc 14.37

Document contents:

Keywords plus (ID) 79,973
Author’s keywords (DE) 39,947
Authors:

Authors 51,843
Authors of single-authored docs 2812
Authors collaboration:

Single-authored documents 3958
Co-authors per document 3.52
International co-authorships % 17.11

Document types:

Article 12,633
Book chapter 718
Book chapter conference paper 5

Book conference paper 1

Conference paper 8759

Source: formed by the author

per document, the research on new software product development demonstrates
impactful contributions to the field, indicating that the works are widely recog-
nized and referenced within the academic community.

The analysis reveals a rich lexicon of 79,973 “Keywords plus (ID)” and 39,947
“Author’s keywords (DE)”. These figures not only underscore the extensive the-
matic diversity and specialized focus areas within the field but also highlight the
evolving nature of software product development discourse.

The human capital involved in this academic endeavor is significant, with
51,843 authors contributing to the corpus. However, only 2812 of these have
published single-authored documents, suggesting a strong tendency towards col-
laborative research in the field. This tendency is further supported by the fact that
there are 3958 single-authored documents compared to a higher average of 3.52
co-authors per document. The percentage of international co-authorships stands
at 17.11%, indicating a healthy level of global collaboration, although there is
still room for improvement in terms of international cooperation.

The breakdown of document types reveals a dominant preference for arti-
cles, which constitute 12,633 of the total documents, underscoring the academic
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community’s inclination towards traditional scholarly communication. Confer-
ence papers also make up a substantial portion with 8759 entries, reflecting the
field’s dynamic nature and the importance of conferences as venues for sharing
cutting-edge research.

For the cluster analysis, we used VosViewer and Biblioshiny tools in the R envi-
ronment. These tools helped identify connections between research areas and dis-
tinct concepts. Furthermore, it aided the determination of thematic patterns and
interconnections in new software product research. These tools contributed to the
identification of important domains and directions in the research literature, high-
lighting the interdisciplinary nature of software product development and the par-
ticular focus on the role of computer science and engineering in advancing this field.

Thematic Insights into new Software Product Development

The cluster analysis of publications was carried out using the concept “new software
product” in keywords for 2003-2022. Using the VOSviewer software environment,
we identified the relationships between studies in this area and distinct concepts
(Fig. 1). The cluster analysis aimed to uncover the thematic patterns and intercon-
nections within the research landscape concerning new software products. By ana-
lyzing the co-occurrence of keywords in the publications, VOSviewer identified
clusters of studies that shared similar concepts or themes. These clusters provided
insights into the various aspects and subtopics related to new software products.
Researchers and practitioners could examine the identified clusters to gain a bet-
ter understanding of the research trends, emerging topics, and potential collabora-
tions in this area. Moreover, the analysis facilitated the identification of key concepts
that were frequently associated with new software products, thereby highlighting the
important domains and areas of focus within the research literature.

@ chromatogtaphy, liquid
softwa@ quality @ -
/ Quality-@surange liquid chromatography¥fhass spe
software paduet lines &

@ Qpenisystems® mass spegtrometry.
softwarewducwnev » % data@ining - @ ¥ computermodel ¥

requiremgntsenginesfing 2Pe£ S SOﬂ‘nfeg reproducibilfy-of results . @& naturaliproduct "

? /s b - temp@rature rox res taboli
%gthM: gwuveihﬂ""‘m' OIS, I .
3 ‘gefetic @lgori S

e expression

i i signal trapsduction
ograms, St S c SWAY - gugtec
. S 3 al m .
" aﬁﬁc&l“lhgence - . 9% = ¢ .no an o piotein skpression

. it add 4
L] :ro Slgn‘ugmvauon = o3 e & human ce"g\imd&issue
studénts. 'Yy techmBlogy - genetics
¢ . oupﬂe.rwed &eSIgn simdlation = animaimodel
lif le. © @andfacture
new productevlopmént & haigs female male
3d ptinters g BN adult
aged
ustainable(de
environmental impact A
® major clinical study
[()%\/OSviewer

Fig. 1 Cluster analysis of “new software product” publications in the Scopus database from 2003 to
2022. Source: formed by the author
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Throughout the analyzed period, the largest (red) cluster can be identified, which
demonstrates the interconnection of research on a new software product in the con-
text of its development, application creation, artificial intelligence, and ensuring
the necessary characteristics for its advancement. The remaining clusters mainly
reveal the development direction of medical and biotechnological research for the
new software product, which integrates engineering and human science. The cluster
analysis conducted using VOSviewer helped reveal the relationships and connec-
tions between studies focused on new software products and other relevant concepts,
thereby enhancing our understanding of the research landscape in this domain.

Agile and lean development methodologies have gained significant attention in
the software industry, emphasizing iterative and incremental development, customer
collaboration, and rapid delivery. The literature highlights the benefits of these
approaches in enabling flexibility, responsiveness, and adaptive product develop-
ment, thereby reducing time-to-market and enhancing customer satisfaction. The
key themes within agile and lean development include continuous integration, con-
tinuous delivery, cross-functional teams, and the adoption of agile practices such as
Scrum and Kanban (Zayat & Senvar, 2020). User-centered design (UCD) focuses
on understanding and addressing user needs, preferences, and behaviors through-
out the product development lifecycle (Zorzetti et al., 2022). The literature reveals
the importance of involving end-users in the design process through techniques
like personas, user interviews, usability testing, and prototyping (Herumurti et al.,
2023). The key themes within UCD encompass user research, usability engineering,
interaction design, and the integration of user feedback to create intuitive and user-
friendly software products (Dopp et al., 2020; Park et al., 2022).

DevOps practices emphasize collaboration, automation, and continuous integra-
tion and deployment (CI/CD) to bridge the gap between development and operations
teams. The literature highlights the role of DevOps in streamlining software develop-
ment, enhancing product quality, and improving deployment processes. Key themes
within DevOps include infrastructure automation, version control, automated test-
ing, monitoring, and the use of cloud computing platforms for scalable and reliable
deployments. Effective software product management is crucial for successful new
product development (Shameem, 2022). Literature sheds light on product managers’
roles. They define the product’s vision, strategy, and roadmaps. They also prioritize
features according to market demands and customer feedback. Key themes within
software product management include requirements engineering, product planning,
product lifecycle management, and product analytics for data-driven decision-mak-
ing (Mishra & Otaiwi, 2020; Wiedemann et al., 2019a; Lwakatare et al., 2019).

The literature highlights the impact of emerging technologies, such as artificial
intelligence (AI), machine learning, Internet of Things (IoT), and blockchain, on
software product development. These technologies offer new opportunities and chal-
lenges, including intelligent automation, predictive analytics, enhanced user experi-
ences, and secure and decentralized applications (Gerke et al., 2020; Merenda et al.,
2020). Key themes within emerging technologies include the integration of Al algo-
rithms, IoT connectivity, blockchain-based solutions, and the ethical implications of
deploying these technologies in software products (Mugarza et al., 2020; Nica &
Stehel, 2021).
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Software product development is increasingly influenced by the emergence of
software ecosystems and open-source communities. The literature explores the
benefits and challenges of leveraging open-source software components, libraries,
and frameworks in new product development. Key themes within software ecosys-
tems and open source include collaborative development models, licensing consid-
erations, community engagement, and the role of open-source platforms in foster-
ing innovation (Coetzee et al., 2020). One of the major challenges in new software
product development is the rapidly changing technology landscape. The software
industry is characterized by constant advancements and evolving trends. Developers
must keep up with the latest technologies, programming languages, frameworks, and
tools to build cutting-edge software products (Colén-Ramos et al., 2019; Salvato &
Laplume, 2020). Failure to adapt to these changes may result in outdated and less
competitive products. Additionally, the integration of new technologies into exist-
ing software ecosystems can present compatibility and interoperability challenges.
Developing a successful software product requires a deep understanding of market
dynamics and customer needs (Marion & Fixson, 2021). The market for software
products is highly volatile and unpredictable. Identifying the right target audience,
determining their needs, and creating a product that resonates with their expecta-
tions is a challenging task. Additionally, customer needs and preferences change
quickly. Developers need to constantly collect feedback from customers and adjust
their products to remain relevant. Failure to do so may result in a product that fails to
meet market demand (Bianchi et al., 2020).

New software product development often faces resource constraints, including
budgetary limitations, time constraints, and limited availability of skilled personnel.
Adequate funding is crucial for conducting research, acquiring necessary tools and
technologies, and marketing the product effectively (Chiang & Lin, 2020; Beecham
et al., 2021). Software development projects often face tight deadlines, putting pres-
sure on developers to deliver high-quality products within limited timeframes. The
shortage of skilled developers and technical expertise can also hamper the develop-
ment process, leading to delays or compromised quality (Berg et al., 2020).

Modern software products are increasingly complex and require integration with
various hardware and software components. Developing software products that
seamlessly integrate with existing systems while ensuring performance, security, and
scalability is a significant challenge. The scale and complexity of software systems
can lead to issues such as system crashes, performance bottlenecks, and security
vulnerabilities. Ensuring robustness, maintainability, and scalability while manag-
ing dependencies and interconnections is crucial but demanding (Thota et al., 2020).
Ensuring the quality of software products is a critical challenge in new software
product development. Inadequate testing and quality assurance processes can result
in software products with functional defects, poor user experience, and security vul-
nerabilities (Saputri & Lee, 2021). It’s essential to develop comprehensive testing
strategies and automate the testing process. Conducting thorough quality checks
throughout the development lifecycle is also crucial. However, these activities
require additional time, effort, and resources, which can be challenging to allocate
in fast-paced development environments (Issa Mattos et al., 2023). New software
product development plays a vital role in driving innovation and competitiveness in
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the rapidly evolving digital landscape. As organizations strive to create cutting-edge
software products, it is essential to adopt best practices that can enhance the effi-
ciency and effectiveness of the development process (Cooper, 2019).

Agile methodologies have become more popular in recent years as they help
increase flexibility and adaptability in software fevelopment. This approach focuses
on iterative development, teamwork, and customer feedback, allowing teams to
adapt to changes and deliver quality software products (Aldave et al., 2019; Najihi
et al., 2022). By involving users throughout the development process, software
teams can ensure that the product meets user expectations and delivers a superior
user experience. The concept of a minimum viable product (MVP) involves releas-
ing a product with the minimum set of features necessary to meet user needs and
gather feedback. Adopting an MVP approach allows teams to validate assumptions
and gather early feedback. This allows the creation of informed decisions about the
product’s direction (Tripathi et al., 2019; Dennehy et al., 2019). This iterative pro-
cess allows for faster time-to-market and reduces the risk of developing features that
users may not find valuable. DevOps practices emphasize collaboration, automation,
and continuous improvement between development and operations teams. Adopt-
ing a DevOps mindset and using CI/CD pipelines helps automate building, testing,
and deployment. This speeds up and improves the reliability of software releases
(Almeida et al., 2022; Wiedemann et al., 2019a). This approach ensures that soft-
ware products are regularly updated, and any issues are addressed promptly.

Efficient project management practices are crucial for successful software prod-
uct development. Techniques such as scrum, Kanban, and lean project management
can help teams streamline development processes, manage resources effectively, and
deliver software products on time and within budget. Clear communication, proper
task allocation, and regular progress tracking are essential aspects of effective pro-
ject management. Quality assurance and testing are integral to software product
development to ensure that the final product meets the desired quality standards
(Zonnenshain & Kenett, 2020). Best practices in this area include test-driven devel-
opment (TDD), continuous testing, and the use of automated testing frameworks.
Rigorous testing throughout the development lifecycle helps identify and address
bugs and performance issues early, resulting in a more reliable and stable software
product (Igbal & Suzianti, 2021).

With the rapid advancement of technology, the creation of new software prod-
ucts is increasingly influenced by the rise of emerging technologies. However, the
literature has not sufficiently tackled the specific challenges and strategies inher-
ent in the development of software products within these new domains. Traditional
studies have often centered on conventional software development methodologies,
failing to grasp the complexity and specific nuances associated with cutting-edge
technological advancements. There’s a noticeable gap in literature regarding practi-
cal insights, frameworks, and approaches designed expressly for software product
development in these burgeoning fields. Bridging this gap requires a detailed exami-
nation and synthesis of research that delves into the challenges faced by software
development teams as they navigate emerging technologies. Furthermore, it neces-
sitates the identification of effective strategies, methodologies, and frameworks that
can serve as a guide for the development of software products within these areas. By
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addressing this gap, researchers and practitioners can gain a deeper understanding
of the unique challenges and opportunities in developing new software products for
emerging technology sectors. This understanding will promote informed decision-
making. Consequently, it may lead to the creation of successful software products
within these innovative areas.

The Common Research Trends

Over the past two decades, the number of publications dedicated to the develop-
ment of new software products has been steadily increasing. In 2003, only 762 pub-
lications were found, but by 2022, the number had reached 1558, which is twice as
much. This indicates a growing interest in the field of creating new software prod-
ucts and their development. Figure 2 illustrates the growth of publications with the
keyword “new software product” in the Scopus database from 2003 to 2022. The
growth rate of publications featuring “new software product” keywords is not con-
stant. While there is an overall upward trend, the rate of growth varies from year to
year. Some years show significant increases, while others show smaller or even neg-
ative growth. The number of publications experienced some fluctuations between
2007 and 2015. Despite the dynamic growth in the volume of publications in the
subject areas of “Computer Science” and “Mathematics,” most other subject areas
did not exhibit a consistent growth trend. However, starting from 2016, the volume
of publications related to new software products has been steadily increasing for
over 5 years. This indicates a growing scientific interest in the field of new software
products and the effectiveness of project management in this sphere. Figure 2 illus-
trates the growth of publications with the keywords “new software product” in the
Scopus database from 2003 to 2022.

There is a general upward trend in the number of publications over the years,
indicating an increasing interest in new software products among researchers and
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Fig. 2 Increase in the quantity of publications featuring “new software product” keywords in the Scopus
database from 2003 to 2022. Source: formed by the author
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scholars. From 2003 to 2009, there was a relatively stable period with the number
of publications ranging between 762 and 1011. However, from 2010 onwards, there
was an increase in the number of publications, with occasional dips in certain years.
The steepest increase in the quantity of publications occurred with a significant rise
from 1097 in 2014 to 1324 in 2019.

The quantity of publications has shown a gradual increase with some fluctua-
tions. There are fluctuations in the number of publications from year to year, with
some years showing higher numbers than others. Notable peaks can be observed in
2018, 2019, 2021, and 2022, where the number of publications reached its highest
points. In recent years, from 2019 to 2022, there has been a continuous growth in
the number of publications featuring “new software product” keywords, indicating
a sustained interest in this area of research. Several factors may explain the rise in
publications. Namely, advancements in software development methods, the grow-
ing role of software across domains, the rise of open-source software, the spread of
software-driven technologies, and more recognition of software as a research area.

Figure 3 presents a map illustrating the geographical representation of publica-
tions on the new software product in the Scopus database from 2003 to 2022. The
map showcases the distribution of these publications according to their country of
origin.

The analysis indicates that the United States has the highest number of publi-
cations (4615) related to new software products, followed by China (2412) and
Germany (1935). These countries have a significant presence in the software
development field and are known for their technological advancements (Fig. 4). In
addition to the United States, China, and Germany, other notable countries with
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Fig. 3 Mapping publication sources in the Scopus database from 2003-2022 with the keywords “new
software product”. Source: compiled by the author
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a considerable number of publications include the United Kingdom (1173), India
(979), and Italy (916). This suggests that software development and new software
products are of interest and importance in these regions.

Europe shows a strong presence in terms of the number of publications. This
highlights Europe’s active involvement in researching and publishing on new soft-
ware products. In addition to China and India, other countries from the Asia-Pacific
region with significant publication numbers include Japan, South Korea, Malaysia,
Taiwan, Iran, Singapore, Indonesia, New Zealand, Pakistan, Thailand, and Australia.
This indicates a widespread interest and contribution to research on new software
products from this region. Brazil and Mexico represent Latin America, while South
Africa and Nigeria are the only African countries mentioned. These numbers sug-
gest that more research and publication on new software products are needed from
these regions to match the levels seen in other parts of the world. Countries from the
Middle East and North Africa include Saudi Arabia, Israel, Egypt, Tunisia, Algeria,
and Morocco. While the numbers are relatively lower compared to other regions, it
still indicates some level of research activity related to new software products.

United States: The United States stands out as the leading country with a signifi-
cant number of publications, with 4615 publications during the studied period. The
US has traditionally been a powerhouse in scientific research and development, with
numerous world-renowned universities, research institutions, and funding opportu-
nities. China follows closely behind the United States. Over the years, China has
made significant investments in research and development, leading to substantial
growth in scientific output. The country has been focusing on bolstering its research
infrastructure, attracting talented researchers, and promoting innovation. Germany
ranks third. Known for its strong research culture, Germany has a robust academic
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system with a focus on scientific excellence. The country boasts renowned universi-
ties, research institutes, and industrial collaborations, contributing to its high pub-
lication output. The United Kingdom holds the fourth position. The UK has a rich
scientific heritage and is home to prestigious universities and research institutions.
Despite its smaller size compared to some other countries on the list, the UK main-
tains a strong research presence and fosters a collaborative research environment.
India demonstrates its research potential by securing the fifth spot with 979 publica-
tions. India has been steadily increasing its investment in research and development,
particularly in fields such as technology, medicine, and space science. The country’s
large population and diverse academic institutions contribute to its growing scien-
tific output. Italy appears sixth on the list. Italy has a long history of scientific con-
tributions, particularly in fields such as engineering, physics, and art. The country is
renowned for its universities and research centers, attracting scientists from around
the world. France occupies the seventh position. France has a strong tradition of sci-
entific research, and its universities and research organizations have made signifi-
cant contributions to various disciplines. The country promotes scientific collabo-
ration and innovation through funding programs and research grants. Spain ranks
eighth. Spain has been making notable progress in scientific research, focusing on
areas such as renewable energy, biomedicine, and materials science. The country’s
universities and research institutions have been actively engaged in research col-
laborations with international partners. Canada secures the ninth spot. Despite its
smaller population, Canada has a strong research ecosystem and invests heavily in
scientific research and development. The country’s universities and research institu-
tions excel in fields such as natural sciences, engineering, and health sciences. Brazil
rounds up the top 10 list. Brazil has been making significant efforts to boost its sci-
entific research output, particularly in areas such as environmental sciences, agricul-
ture, and bioengineering. The country’s universities and research institutions have
been actively collaborating with international partners to advance knowledge and
innovation.

Figure 5 depicts the breakdown of publications containing the keywords “new
software product” in the Scopus database from 2003 to 2022, categorized by field of
study.

The top two fields with the highest number of publications are Computer Science
(9339) and Engineering (9222). This indicates the significant interest and research in
the development of new software products within these fields. Along with Computer
Science and Engineering, several other STEM (Science, Technology, Engineering,
and Mathematics) fields also show considerable publication numbers. These include
Mathematics, Materials Science, Physics and Astronomy, Chemical Engineering,
Energy, and Chemistry. This suggests that the development of new software prod-
ucts is relevant and impactful across various STEM disciplines. Business and Man-
agement: The field of Business, Management, and Accounting demonstrates a sig-
nificant interest in new software products, likely indicating the growing importance
of software applications in business operations and management. Some fields, such
as Decision Sciences, Social Sciences, Medicine, Environmental Science, Econom-
ics, Econometrics, and Finance, and Earth and Planetary Sciences, show notable
publication numbers. This suggests the interdisciplinary nature of software product
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Fig.5 Distribution of knowledge domains in Scopus publications with the keywords ‘“new software
product” from 2003 to 2022. Source: formed by the author

development, with implications in various domains, including healthcare, environ-
mental science, and decision-making processes. The analysis demonstrates that the
development of new software products is a widespread research interest across mul-
tiple fields of study. The prominence of Computer Science and Engineering indi-
cates their central role in this domain, while other fields also contribute significantly,
reflecting the interdisciplinary nature of software product development.

The bibliometric analysis of new software product development highlights a
complex network of themes and connections across various keywords, representing
the state and evolution of research in this area. The thematic map is organized into
clusters, with “quality control” and “computer software” as the dominant clusters
(Fig. 6).

The “quality control” cluster focuses on aspects such as computer simulation,
automation, algorithms, and artificial intelligence, pointing towards a strong empha-
sis on ensuring the quality and reliability of software through sophisticated meth-
ods. Risk assessment, technology, data handling, and simulation are notable for their
high betweenness centrality, indicating their role as pivotal topics that bridge vari-
ous research areas within this cluster. The high pagerank centrality of keywords like
“computer simulation” and “algorithms” underscores their influence and the fre-
quent engagement by the academic community.

The “computer software” cluster dives into the more technical and applied
aspects of software development, including software design, engineering, testing,
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Fig. 6 Thematic map. Source: formed by the author

and the lifecycle of software products. It covers a wide array of subjects from “com-
puter aided design” to “software architecture” and “embedded systems”, reflecting
the breadth of research and development activities in the software industry. “Product
design” and “software engineering” emerge as central themes, highlighted by their
pagerank centrality, suggesting a strong focus on these areas within the community.
Keywords like “software”, “human”, and “humans” suggest a focus on the human
aspect in software development, emphasizing user-centric design and human-com-
puter interaction. The presence of “priority journal”, “computer program”, and
“controlled study” indicates a strong emphasis on publishing high-quality research
and the use of controlled methodologies to validate findings. Across all clusters, the
analysis reveals a landscape marked by a focus on quality control, the application of
computer science principles in software development, and the importance of consid-
ering the human element. The centrality measures highlight the key topics and terms
that serve as connectors or significant points of focus within the network, suggest-
ing areas that are currently of high interest or emerging as important fields of study
within new software product development.

Meta-analysis on new Software Product Research
A meta-analysis was performed using the publication count in various scientific
research fields from 2003 to 2022, and this allowed for the calculation of the pen-

etration index for a new software product focused on microalgae-based processes
and products. Figure 7 illustrates the findings from this analysis.
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The penetration index has been generally increasing over the years, indicating a
growing presence and influence of the new software product across subject areas of
scientific research. From 2003 to 2010, the penetration index shows a relatively sta-
ble growth, ranging from 0.710 to 0.714. This suggests a consistent level of adoption
and interest in the software product during this period. Starting from 2011, there is
a noticeable increase in the penetration index. From 2011 to 2016, the index shows
a significant jump from 0.704 to 0.766, indicating a period of accelerated adoption
and usage across subject areas. From 2016 to 2021, the penetration index contin-
ues to rise steadily, with some minor fluctuations. This period reflects a sustained
and increasing presence of the software product in scientific research, with the index
reaching 0.831 in 2021. In 2022, there is a slight decrease in the penetration index
to 0.818, breaking the trend of continuous growth. This dip may indicate a tempo-
rary decrease in publication activity or a shift in research focus, but it’s important to
consider other factors that may have influenced this change. The analysis suggests
a positive trend in the adoption and penetration of the new software product across
subject areas of scientific research. The steady growth followed by a period of accel-
erated adoption indicates the software’s increasing importance and utilization in the
scientific community. The fluctuations in the index should be further examined to
understand any underlying factors contributing to the observed changes.

In order to ascertain the connections between the five most densely populated
regions, a correlation analysis was performed, considering the quantity of publica-
tions. The findings are displayed as a correlation matrix (Fig. 8).

The highest correlation is observed between Computer Science and Mathematics
(0.907), indicating a strong relationship between these two subject areas in terms
of publication volumes within the scope of the new software product. The strong-
est correlation within a subject area is found between Engineering and Materials
Science (0.869), suggesting a significant relationship between these two disciplines
in terms of publication volumes. For most of the studied subject areas, there is a
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sufficient correlation level above 0.5, indicating a positive relationship between
them in terms of publication volumes. These subject areas include Computer Sci-
ence, Engineering, Mathematics, and Business, Management, and Accounting.
The weakest correlation is observed between Computer Science and Engineering
(0.035), indicating a relatively weaker relationship in terms of publication volumes
within the scope of the new software product. In order to assess the influence of the
growing number of publications in specific subject areas on the adoption rate of a
novel software product in scientific research, an analysis was performed. The key
metrics of this analysis are outlined in Table 2.

Table 2 Regression analysis metrics for the quantity of publications related to the new software product
categorized by subject areas from 2003 to 2022

Subject Area Coefficients Standard Error t Stat ~ P-value Lower 95% Upper 95%
Intercept -190.0528  253.9833 -0.7483 0.4667 -734.7928  354.6872
Engineering 0.8859 0.6169 1.4361 0.1729 -0.4372 2.2089
Mathematics 6.5607 2.0206 3.2469 0.0058 2.2270 10.8944
Business, Management 3.6653 1.8292 2.0038 0.0648 -0.2579 7.5884
and Accounting
Social Sciences 5.3498 1.6181 3.3062 0.0052 1.8792 8.8203
Economics, Economet- 3.1854 5.0091 0.6359 0.5351 -7.5581 13.9290

rics and Finance

Source: formed by the author
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Based on the available data, it is not possible to construct an adequate regres-
sion model, as the p-values for the “Engineering” and “Business, Management
and Accounting” subject areas exceed the permissible value of 0.05, with values
of 0.6102 and 0.4678 respectively. This indicates the inadequacy of the obtained
model and suggests the need to exclude the identified subject areas from the model.
The results obtained after excluding the data for these subject areas are presented in
Table 3.

The p-values for all the coefficients are below 0.05, indicating that the coeffi-
cients are statistically significant. The coefficient of determination (R-squared) is
0.93. Based on the results of the regression analysis, the following model can be
formulated to understand the relationship between subject areas and the publication
count in the context of a new software product:

VP=176- EN+7.43-MT +5.57-S8S

The t-tests indicate that the developed model is applicable, as the t-statistics for all
coefficients are greater than the critical t-value (¢, > ¢..,). The Fisher criterion con-
firms the adequacy of the model, as the F-statistic is greater than the critical F-value
(F a1 < F). It is worth noting that the coefficient values indicate the strength and direc-
tion of the relationship between each subject area and the publication count. The sub-
ject areas “Engineering” (EN), “Mathematics” (MT), and “Social Sciences” (SS) all
have positive coefficients, suggesting a positive relationship with the publication count.
Among them, “Mathematics” has the highest coefficient, indicating the strongest posi-
tive influence on the publication count. The intercept term represents the expected pub-
lication count when all subject areas have zero influence. The regression analysis sug-
gests that the subject areas of Engineering, Mathematics, and Social Sciences have a
significant impact on the publication count in the context of the new software product.

Potential gaps in the Studied Literature

The literature offers a strong foundation. However, it appears there’s a need for
more in-depth exploration of the changing user expectations and market demands.

Table 3 Outcomes of regression analysis on publication count within different subject areas for 2003—
2022 in relation to a new software product

Subject Area Coefficients ~ Standard Error t Stat P-value Lower 95%  Upper 95%
Intercept -249.1636 253.4961 -0.9829 03403  -786.5513  288.2241
Engineering (EN) 1.7629 0.5531 3.1875 0.0057 0.5904 2.9353
Mathematics (MT) 7.4288 1.5955 4.6560 0.0003 4.0464 10.8112
Social Sciences (SS) 5.5677 1.7973 3.0978 0.0069 1.7576 9.3778

Source: formed by the author

These are quickly influenced by technological progress and societal shifts.
New technologies are developed and adopted quickly in the software industry,
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challenging research to stay current. This suggests there might be a gap in studies
focused on how these technologies affect product development, team dynamics,
and product-market fit (Table 4).

The main potential gap identified is the integration of interdisciplinary
approaches to software product development. While some publications mention
the interdisciplinary nature of the field, incorporating insights from areas such as
psychology, sociology, and business could enhance understanding of how soft-
ware products are developed, adopted, and utilized within various societal and
cultural contexts. This could also include exploring the ethical, legal, and social
implications of software products, particularly those utilizing artificial intelli-
gence, machine learning, and big data analytics.

The analysis also points to a geographical concentration of research output,
with the United States, China, and Germany being the most prolific countries in
software product development research. This indicates potential gaps in literature
from regions that are underrepresented in research outputs, such as Latin Amer-
ica, Africa, and parts of Asia. Studies from these regions could provide unique
perspectives on local market needs, cultural influences on product development,
and innovative practices that emerge from different constraints and opportunities.
While agile methodologies, user-centered design, and DevOps practices are well-
covered in the literature, there is a lack of comprehensive studies that examine
the long-term impacts of these practices on product success, team well-being, and
organizational culture. Exploring these areas could provide valuable insights into
the sustainability of current software development practices and their adaptabil-
ity to future challenges. While the existing literature on new software product
development is extensive and covers a wide range of topics, there are potential
gaps that future research could address. These include the integration of emerg-
ing technologies, interdisciplinary approaches, geographical diversity in research
outputs, long-term impacts of prevalent development practices, and the synthesis
of existing research to distill key insights and directions for future studies.

Conclusions

Through bibliometric analysis, this study provides valuable information on the
trends, patterns, and impact of research and publications in the field of new soft-
ware product development. Using the reviewed literature as a basis, it’s possible to
identify known research areas, influential authors, and new directions. This provides
a comprehensive overview of the current state of knowledge in the field of new soft-
ware product development. The conducted bibliometric analysis can serve as a basis
for further research and help researchers and practitioners to identify knowledge
gaps and directions for future research.

The paper emphasises the importance of theoretical foundations in the develop-
ment of new software products. By building on established theories and models such
as user-centred design, agile methodologies and DevOps practices, developers and
project teams can benefit from a solid foundation of knowledge and best practices.
Theoretical input provides a conceptual framework that guides decision making,

@ Springer



4179

Journal of the Knowledge Economy (2025) 16:4161-4184

‘surewop A3ojouyo9) Surdiowe

ur JuowdooAdp 1eM)JOS J0J SAIFJens

9AT}O0JO pue sou[eyd oY) Jururuexd
A[reoyroads yoIeasar 9zIsoYuAS -

“TINL PUE [V Sulzijnn asoy)

A[reroadsa ‘sjonpoid 21em)jos Jo suored
-11dwir [e100s pue ‘(B39 ‘TedIy)o surwexy -

'saonoead juowdo

-[9ASP TEOTUYD?) (IIM SIYSIISUT SSAUISNq

pue ‘30101008 ‘A3010yoAsd Jururquiod
sayoroidde Areurjdiosipiaiur a10dxy -

oI 1940 saonoeld ued[ pue o[ide
Jo Ayqiqeidepe pue Ayjiqeure)sns ay)
QUITIEX? 0) SAIPNIS [RUIPMISUO] JONPUO)) -

'soonoeld

QATJEAOUUI PUB SPI9U JO3IEUW [ED0] PUE)S

-Iopun 03 suor3ai1 [eoryderS0o3 as1oAIp
Q10U 9pNJOUI 0) S}IOYS Yoreasar puedxy -

'$9559001d Juawrdoaaap jonpoid

Q18M}JOS UO (JO] “TIA ‘TV) Se1S0o[ouydd)
Surdiowa jo joedwr oy 9)e3nsoau] -

'sa130[0uyd9)

Suidrowe Sursn syonpoid aremijos

Surdo[aaap yim paJeIdosse so139)ens

pue sagua[[eyo anbrun ay) ssaippe
A[o1enbope jou Aewr a1njeId)I] SunsIxy -

‘amyeu A1eut[dIoSIPIAIUT ST JO SJUAW

-Sparmouspoe aidsap ‘yuawrdofoasp

jonpoid aremyjos ur seyoeordde Kreu
-1id1osIpI9)uI JO UOTRISUI JUSIDLNSU] -

"aIM)[nd TeuoneZIueSIo pue ‘SuUraq-fom
wes) ‘ss0ons Jonpoid uo soonoeid
ueg[ pue 913k jo syoedwr wId)-3uo|
QY UO SAIPMYS dAISULYIdwIod Jo yoe'T -
"BISY JO s)Ied pue ‘BoLIJY ‘BOLIOWY
uner] se yons suordal Jo uonejudsaidar
-1opun 0} Sunurod ‘syndjno yoreasar
ut Ayis1oA1p [eoryderSoos payrury
*SOIBUAD
wed) pue sasseo01d Juowdo[eadp uo
So130[0UYdd) MaU Jo suonedrduwr
9y Sururwrex? ur des enuojod e Jur
-JBOIpUI ‘YoIeasal Juarnd uroedino
SIUSWIURAPE [BIIS0[0Uod) prdey -

"SWBd) JUaW

-dojoaap aremijos 103 saguaqreyd asod

os[e Inq sentumioddo mau 190 101
pue “TIA ‘TV 931 se13o[ouyd9) Jurdrowryg

‘pay3ysSy yuswkordep pider pue
doueinsse Afenb Joj seonoeid sdpasq
PUB JUSUISA[OAUT 138N JO doueltoduy

"UOTIORJSTBS IOWO)SND pue ANIQIXOY Ul
S)Jouaq J1ay) 10j paziseydurd aIe saI3
-ojopoyjow Juawdo[oAdp ued] pue ISy

‘;ndino yoreasal ur pea| Aueuian

pue ‘eury) ‘selel§ pajru() Y J, “ISeIul

Surmois Suny3ysiy ‘7z07-£00T
woij suonesrqnd ur asearour Apeals

sa13o[ouyo9) Surdows Jo joeduwy

soonoeld
sdOQA9( pue uS1sop PaIdIuUAI-IAS)

sar3ojopoyjouwl ued[ pue Iy

JuawdoTaAap Jonpoid a1em)jos ur Spualy,

SUOTIOAIIP YOIBISAT 2IMINJ

sde3 paynuopy

sSurpuy Aoy]

SNO0J JO BAIY

Juowdo[aaap Jonpoid aremijos mau uo arnjern| ur sded Juurordxy ¢ ajqel

pringer

As



Journal of the Knowledge Economy (2025) 16:4161-4184

4180

JoyIne o) Aq PoUIIOJ :91N0S

'sanIAnoe oueInsse Ajenb pue
3ursa) ur JUSWAFRURW PUB UOTIBIO[[R
90INOSAT JUSIOLYS J0] sa13ojens a1o[dxy -

Juowdo[oaap

jonpoid a1eMmIJOs ur doueInsse Ajenb

ano1dwr 0] S[00) pue SAIF0[OpOYIAW
Sunsa) aATIRAOUUT AJENTRAS Uk dofeAd(T -

*SUTRWIOP PIJOUUODIAIUL Pue Yod)-y3Iy
ur Aprernonaed guawdoraaap onpoxd
arem)jos ur Arxardwods JurSeuew 10§
soyoeordde pue ‘syIomowreI) ‘saor
-oe1d 1s0q 210[dX2 0} SAIPNIS JONPUO)) -

‘uoneAouUr SuLI9)SOJ Ul SANTUNW

W09 921n0s-uado JO 9[01 3y} PUE SWA}
-$£$009 1EM1JOS JO SOTWERUAp 9y} ApnS -

*SWAISAS009

QIeM]JOS SUISIXd OJUI SAITO[OUYII) MU

Sunei3aur jo seSuaqreyd Ajiqerado
-19)u1 pue Aiqnedwod ayy 93e3soAu] -

*SJUSWUOIIAUD Juatrdo[oAap paoed

-)SeJ Ul S92IN0SAI JUAIOYINS Sunedo[e

Jo soSuo[reyd oY) pue sorSerens
Sunsa) aarsuayardwiod 10§ pasu Y], -

‘oouaLradxe

Iosn J00d pue $309J0p Y syonpord

arem1jos o} Suiped sassadoid soue
-msse Ajirenb pue Suns9) ojenbapeuy -

"SwA)SAS
arem)jos xo[dwoo pue padueApE YIIm
SuryIom jJo seouenu pue sanrxa[dwod

oy axmded A[[nj jJou Aewr yorym ‘sassad
-o01d juowrdo[oaap 21em)jos [euonIper)
U0 $9SNO0J 2INJBINI SUNSIXd AL, -

*s100} pue ‘sagen3ue| Surwwer3old

‘sorSoouyo9) 3sare] oy} ym aoed dooy

0) s10do[oAdp 10} paau Ay pue adeds
-puej £3ojouyo9) SurSueyd Ajpider ayg, -

‘syTomowrely Sunsay

pajewone pue (], Surpn[out saon

-oead 3s9q yIm ‘sprepuess Kyfenb sjoowr

jonpoid a1em1Jos dy) SULINSUD Ioj [ed
-LIO 216 3uns) pue doueInsse Ajend)

Juawrdo[oadp

ur saguaqreyd jueoyrusis Sursod ‘syuou

-odwoo arem)jos pue arempIey sno

-LIBA Y3Im uoneIdajur saxmbar syonpoid
aIem1jos uIapow Jo Arxarduwiod oy,

Juawrdo[oAdp

jonpoid aremijos ur sjusuodwod

9oinos-uado Sur3eraa9y Jo sasus|
-[eyd pue sjgauaq ay) jo uonerofdxyg

Sumnsa) pue soueInsse K)eng)

Kyxordwo)) 1onpoid aremijos

921n0s uado pue SWIISAS0I9 AreM1JOS

SUOTJORIIP YOIEaST dININ,|

sde3 paynuopy

s3urpuy Aoy

SNO0J JO BAIY

(ponunuoo) t 3|qey

pringer

As



Journal of the Knowledge Economy (2025) 16:4161-4184 4181

problem solving and the realisation of innovative ideas. It enables software teams
to make informed choices and develop software products that meet user needs and
market requirements.

The study emphasises the importance of hands-on implementation, iterative
processes, and collaboration within cross-functional teams. It also highlights the
value of agile methodologies, rapid prototyping, and continuous feedback. These
approaches ensure the timely delivery of high-quality software products. By incor-
porating practical input, software teams can translate theoretical knowledge into
tangible results, test assumptions, and improve their solutions based on real-world
feedback.

The number of publications dedicated to new software products has steadily
increased over the past two decades. This indicates a growing interest in this field
among researchers and scholars. The growth rate of these publications has varied.
Some years have experienced significant increases, while other year have shown
smaller or negative growth. The United States, China, and Germany emerged as
the leading countries in terms of the number of publications, highlighting their
strong presence in software development and technological advancements. Europe,
Asia-Pacific, and select countries from other regions also contributed significantly
to the research and publication on new software products. However, there is room
for increased research and publication from Latin America, Africa, and the Mid-
dle East. The rising number of publications reflects the increasing importance of
software development and the recognition of software as a significant research topic.

The meta-analysis conducted across various scientific research fields reveals sig-
nificant interest in developing new software products, being computer Science and
Engineering the most prominent fields. However, other STEM disciplines, such as
Mathematics, Materials Science, Physics and Astronomy, Chemical Engineering,
Energy, and Chemistry, also contribute significantly to software product develop-
ment. The interdisciplinary nature of software product development is evident, with
implications in domains such as business, decision sciences, social sciences, medi-
cine, environmental science, economics, and earth and planetary sciences. The pen-
etration index of the new software product shows a growing presence and influence
across subject areas, with a sustained increase in adoption and usage. The correla-
tion analysis reveals strong relationships between subject areas such as Computer
Science and Mathematics, and Engineering and Materials Science. Regression anal-
ysis demonstrates the significant impact of Engineering, Mathematics, and Social
Sciences on the publication count of the new software product. Overall, the findings
highlight the widespread interest and interdisciplinary nature of software product
development, with particular emphasis on the role of Computer Science and Engi-
neering in driving advancements in this domain.

The research conducted on the development of new software products provides
a comprehensive overview of the subject through bibliometric analysis, theoreti-
cal contributions and practical ideas. It emphasises the importance of research and
analysis in understanding the current situation in software product development. It
emphasises the importance of theoretical frameworks in managing the development
process and outlines practical strategies and methodologies to stimulate innovation
and create successful software products. By combining theoretical and practical
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aspects, software development teams can optimise their processes, create user-cen-
tric solutions and remain at the forefront of the rapidly evolving digital age.
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