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Abstract. Companies are already using big data to develop innovations and
improve efficiency and productivity in many business processes. The innovation
process is one of the most important processes at the company level and beyond,
as it impacts the company’s overall performance and potential. Innovation is a
data-intensive process, so the development of new technologies, especially big
data, has a significant impact on innovation. The purpose of this research is to
examine how big data is currently influencing the innovation process. The current
scope of big data in innovation processes is defined by a literature analysis of
110 publications indexed in the Web of Science, Social Science Citation Index.
This represents any article that uses both “big data” and “innovation process” in
the title, abstract, and author words. In addition to state-of-the-art analysis, we
identify topics that have not yet been explored to advance future research in this
area and in some clusters, allowing further depth and analysis of the topic.
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1 Introduction

Big data as a tool for innovation continues to grow in popularity [1], but it is impera-
tive to examine how the nature and steps of the innovation process change as a result
of its inclusion in its development and application, as they become components of the
process and the knowledge management within enterprises [2]. Research on innova-
tion’s curves and transformation is urgently needed in light of its significant influence
on overall innovations it brings as a main systematic means of innovating across teams,
organizations, and industries, as well as the growing research into technologies involved
in its digital transformation [3, 4]. Recently, many studies have provided evidence on
the scope and level of big data (BD) use for improving firm performance [5] but still,
an overall perspective and mapping of the whole literature for BD use in innovation
management is missing in regard to the innovation process as a separate theoretical
sub-filed of the innovation management science. Thousands of comprehensive research
has already revealed the role of BD in co-innovation, open and collaborative innova-
tion [6], service innovation [7], and new product development [8] as well as in some
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particular economic fields such as agriculture [9], hospitality sector [7], banking [10],
etc. The majority of the literature indicates that BD has a positive impact on innovation
performance [11], but it has yet to be explored how innovation patterns are changing.
For addressing firms’ goals and challenges, data has become increasingly critical [12].
The concept of business data management as a superior level of data management can
open up the littoral capabilities of business data management towards external sources of
data that firms could incorporate into their internal processes in order to gain operational
efficiency, boost the efficiency of processes, support decision making [9] and accelerate
go-to-market strategies as well as increase customer satisfaction [13]. Since BD has
been hailed as the next big thing in innovation [14], it has not only been used for product
development but has also been embedded into some companies’ innovation processes
to increase the sustainability and performance of any kind of innovative development.

The innovation process is among the essential business process in organizations that
directly influence a firm’s profits [15]. Innovation for firms is often assessed as the most
important outcome of business processes and critical for a firm’s performance [16]. All
of these factors place the internal innovation process at the center of a firm’s innovation
capabilities and the entire company’s ability to operate successfully.

As part of the firm’s innovation process, big data incorporation and utilization are
inevitable, especially when research indicates that BD can positively influence employee
creativity [17] as well as company performance and decision-making [18]. Nevertheless,
the literature does not provide a clear picture of the current state of the art or evidence
regarding the successful implementation of BD. As a promising research area, proven
by the increasing number of studies on the topic and generally on the topic of the use of
BD in the business process of firms for improving the quality and results of them, this
study also aims at identifying the areas for further research for the innovation processes
in particular. Furthermore, to gain a clear understanding of the development of this
research area, it is critical to examine the current literature in its entirety. According to
Sheng, Amankwah-Amoah, and Wang [19], big data in business processes and big data
in innovation management represent emerging research areas in which multidisciplinary
expertise is required. Bibliometric analysis is a usefulmethod to analyse cross-discipline,
emerging, or rapidly changing research areas impacting diverse areas [20, 21]. In our
case, we examine a firm’s innovation process and how big data technology is influencing
it.

The results from the study give insights into the current state of the art on the problem
of BD usage in the innovation process and give directions for further research.
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2 Theoretical Background

2.1 Firm’s Innovation Process

The firm’s innovation process or internal innovation process (FIP) has attracted the
interest of researchers since the 1950s and it is still amongst the hottest sub-topics in
management science. In general, the innovation process is a sequence of activities and
strategic vision related to the development and commercialization of innovative out-
comes from organizations to the audience/market or for internal needs. Its evolution has
gone through different concepts and theories starting from more general and industry-
based therefore internal-to-firm models. Rothwell [22] provided a systematization into
five categories: The Technology Push Theory – in the 1950s, The Market Pull The-
ory – in the 1960s, The Coupling Innovation Process Theory – in the 1970s–1980s, The
Functional Integrated Innovation Process Theory [23] – 1980s, The Systems Integration
and Networking Innovation Process Theory - 1990s.

Later on, more FIP have been introduced and followed as principles by firms such
as Open Innovation [24], User Innovation [25], Lean Startup framework [26], chain-
linked models [27], the Information assurance of innovation process [22], Innovation
process based on continuous improvement [28], etc. with diverse kinds of extensions and
customizations. Opening the innovation process not only towards different stakeholders
but also to different concepts [29] incl. Including emerging technologies such as artifi-
cial intelligence [30], technology acceptance models, or BD [31] have clearly defined
benefits in several case studies within the scientific literature. Nowadays, FIP remains
under-researched as modern techniques, technologies, and design tools for adjusting the
innovation processes are frequently applied [32].

However, a common understanding of the innovation process is missing in the liter-
ature, as it is quite complex and specific to the firm’s sector and approach [33]. Never-
theless, among the most important aspects of the innovation process is identified to be
the need for gathering information from and transmitting information to several external
information areas within and outside of the organization, called also innovation systems
[34]. BD provides a huge amount of data, incl. Internal and external to the firm that may
benefit the organizational innovation process [35]. BD use in the innovation process
as a managerial approach influencing the process for developing not only technolog-
ical innovations directly related to BD, but any kind of products or processes is still
under-researched, which motivates this article.
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2.2 Big Data in Innovation Management and Innovation Process

Innovation management is considered a comprehensive and general scientific field for
innovation management in organizations. The innovation management and specifically
firm’s innovation process theories contain numerous sub-streams that are generally clus-
tered into different themes and directions for research and practice. Here in this section,
we are revealing some of these sub-streams of theories, which are already discussed and
researched in the context of big data as part of the innovation process, incl. The use of
big data, data analytics, decision-making through big data, big data for generating users’
ideas, big data to support innovation commercialization, etc. The digital transformation
of firms and even of entire industrial sectors calls for the introduction of new forms of
human-machine collaboration through the increased use of big data and cognitive sys-
tems require completely new approaches [36]. As Trabucchi and Buganza scholars [37]
suggested, scholars are constantly providing different strategies and methods to help
firms grasp and understand the added value immersed in their data to foster innovation
and improve the efficiency of existing processes. To enhance organizational learning
in the innovation process, improved use of existing and new information and its better
assimilation become imperative [2]. Furthermore, big data benefits not on the innovation
process but also firm productivity in general [38].

3 Research Design

The research design is organized following the main principles of bibliometric analysis
as this method can extract relevant information from a large number of publications and
elicit the information for answers to the research questions in this study.

3.1 Data Selection

The scope of this research was defined by conducting a Boolean search in the Web of
Science (WoS) database for extracting high-quality publications regarding the innovation
process and big data that are mutually discussed and analyzed. The formula used was
the following:

ALL: BIG DATA (Topic) and ALL: INNOVATION PROCESS (Topic), refined
by: document types: article; language: English; Social Sciences Citation Index
(SSCI).
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After conducting the search, 110 publications met the search criteria. The details
about the scope are provided in Table 1 and presented visually in Table 1.

Table 1. Data selection and scope for bibliometric analysis

Timespan 1998:2022

Sources (Journals, Books, etc.) 77

Documents 110

Annual growth rate % 12.25

Average citations per document 26.63

Authors 352

Co-Authors per Doc 3.3

International co-authorships % 34.55%

Fig. 1. Annual scientific production on BD in the innovation process

Figure 1 shows the exponential development of research fields that drive research.
Even if the research does not focus on a specific research question, its value and contri-
bution can be attributed to mapping the current state of the art in the interdisciplinary
scientific field of big data in the innovation process and to one of the identified areas.

3.2 Bibliometric Analysis

Bibliometric analysis was applied as a systematically proven type of research by many
scholars and is currently considered one of the most effective scientific methods for
understanding the research field from a historical, holistic, and interdisciplinary per-
spective. Bibliometric analysis facilitates the mapping of the current research as well
as identifies knowledge gaps, streams of research already done, and authors’ informa-
tion, and recognizes further research agenda. Bibliometric analysis is an effectively used
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method to explore the emergence of the domain of digitalization and innovation [39]
and has thacanthushe research and forecast future research trends [25].

In this study, we applied the following bibliometric analysis to address the core topic
of digitalization of the firm’s innovation process in the particular field of using BD:

• Co-word analysis
• Top-tier Journals
• Themati

Thematicose of bibliometric analysis, we used R Studio and its package Biblioshiny.

4 Results and Discussion: Big Data in the Innovation Process

The first results show the most commonly met keywords used by authors, the most
influential authors, and the respective journals publishing such research. Amongst the
journals, three out of four have a more sustainable focus. Another interesting insight is
the combination of artificial intelligence along with BD (Fig. 2).

Fig. 2. Three plot analyses on sources, authors, and author keywords

Figure 3 reveals the most relevant sources for such research: Sustainability and
Journal of cleaner production, which both are eco-oriented.
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Fig. 3. Most relevant sources (journals)

Figure 4 presents the most influential studies on the matter. The one on first place
has already been cited by 480 other studies.

Fig. 4. Most influential research

The bigram co-word analysis reveals sectors that BD is researched and applied in –
the healthcare sector and hospitality. It also gives clues on the type of companies that
usually apply BD in the innovation process, which are the corporates. When it comes
to business functions, BD is used in the supply chain and social media performance.
Other technologies that are also researched in combination with BD are AI and could
computing. The results are presented in Fig. 5.

The cumulative co-word analysis demonstrates the huge increase in the number of
studies discussing BD and the innovation process after 2017. Mostly, it has been in the
context of analytics, firm performance, and management (Fig. 6).

Trending topics are presented in Fig. 7 using bigrams word analysis. The trending
words are arranged in time periods interesting observation brings the insight that in the
last two years, BD has been mainly discussed in the context of digital transformation,
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Fig. 5. Co-word analysis on abstracts (bigrams)

Fig. 6. Cumulative co-word analysis (unigrams)

digital innovation and, supply-chain management. The topic emerged as more a sustain-
able related application back in 2012 associatedwith social responsibility and innovation
climate. In the last years, it was already incorporated into the innovation process along
with other technologies bringing automation efficiency.

The thematic mapping shows different aspects of developing the topic in the liter-
ature. The basic topics are well researched and these are related to machine learning
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Fig. 7. Co-word analysis, bigrams over the years

(in combination with BD), innovation processes, and technological and digital innova-
tions. The motor themes are those, which have gotten the strongest research interest
recently. These are innovation systems, cloud computing, digital technologies, digital
transformation, AI, and analytics.

For further research in the next years when the growing trends of publications and
experimentation of the use of BD in the innovation processwill continue to exponentially
increase, we recommend a systematic analysis to be conducted for clear patterns and
concrete use to be revealed. In such a systematic analysis, border publications and out-
of-scope science fields should be extracted and several inclusion and exclusion criteria
should be applied to organizing best practices for managerial purposes. This study can
be a motivation for further research in either of the two scientific fields as a new common
denominator.

5 Conclusion

This study provides a bibliometric analysis of the scientific literature indexed in theWeb
of Science on BD use in the firm’s innovation process. Generally, we can summarize the
current application of BD in this specific firm’s activity into the following groups:

• Big data for decision-making in innovation
• Big data in innovation management and innovation process
• Big data to encourage innovation
• Big data to facilitate innovation
• Big data to scale up innovation (incl. Innovation performance)
• Big data as a methodological approach in innovation studies

Further research should focus on motor themes and still under-researched combi-
natory applications of BD along with other technologies such as cloud computing and
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AI. From the innovation management domain, the main theoretical knowledge areas on
which the scoped studies were focused on aro-innovation, service innovation, innovation
process, product innovation, and process innovation.
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