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Abstract

Purpose — The purpose of this study is to explore the potential and growth of big data across several
industries between 2016 and 2020. This study aims to analyze the behavior of interest in big data within
the community and to identify areas with the greatest potential for future big data adoption.

Design/methodology/approach — This research uses Google Trends to characterize the community’s
interest in big data. Community interest is measured on a scale of 0-100 from weekly observations over
the past five years. A total of 16 industries were considered to explore the relative interest in big data for
each industry.

Findings — The findings revealed that big data has been of high interest to the community over the past
five years, particularly in the manufacturing, computers and electronics industries. However, over the
2020s the interest in the theme decreased by more than 15%, especially in the areas where big data
typically had the greatest potential interest. In contrast, areas with less potential interest in big data such
as real estate, sport and travel have registered an average growth of less than 10%.

Originality/value — To the best of the author’s knowledge, this study is original in complementing the
traditional survey approaches launched among the business communities to discover the potential of big
data in specific industries. The knowledge of big data growth potential is relevant for players in the field to
identify saturation and emerging opportunities for big data adoption.

Keywords Big data, Internet of Things, Blockchain, Challenges, Opportunities
Paper type Research paper

1. Introduction

Data analysis is a fundamental phase in a company’s decision-making process. However,
information is a key asset to ensure positive returns for the business. Therefore, the
organization must have a high quality of data. According to Albright and Winston (2014),
big data implies knowing the provenance of the data, checking the composition of the
elements and assessing the consistency of the available information, among other
procedures.

The evolution of information technology and the emergence of more powerful and
distributed technological tools in the cloud have enabled companies of all sizes to access
information quickly and dynamically (Cao, 2017). Studies performed by Atov et al. (2020)
and Berman et al. (2018) also demonstrate that strategies based on accurate data are
proven to be more effective than actions not grounded in any kind of analysis. However, the
mere availability of data does not guarantee the assertiveness of the information and does
not reveal the solution to the company’s business problem. Therefore, in addition to
ensuring the origin of the elements of the analysis, it is necessary to choose the appropriate
methods to study and interpret the data. In this sense, Dunn and Davis (2017) emphasize
the importance of respecting all stages of the analysis, from the information collected to the
validation of the findings.

It becomes evident that more important than storing data is to know its usefulness and
impact on the company. Furthermore, it is relevant to understand how big data can
contribute to improving business. The generation and storage of data are a practice that
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happens since ancient times, but it was with the advancement of technology in handling
information that the concept of big data emerged. Big data is defined by TechAmerica
Foundation’s Federal Big Data Commission (2012) as “a term that describes large volumes
of high velocity, complex and variable data that require advanced techniques and
technologies to enable the capture, storage, distribution, management, and analysis of the
information.” According to Satish and Yusof (2017), the use of big data in organizations not
only aims to know the consumer behavior but also to know the reasons that lead the
customer to have a specific behavior. Issues related to big data are extremely timely and
have been changing the way companies relate with consumers, enhancing fundamental
efficiency gains in a highly competitive market.

Access to information is power and allows companies to explore new business
opportunities. The availability of more information about customers enables the company to
know their preferences regarding services and products. With this, Verdenhofs and
Tambovceva (2019) note that companies can perform better market segmentation and
consequently better differentiation they can make of the consumers to whom these
products and services are intended. These benefits appear not to be focused on a specific
industry. Several studies highlight the potential of big data in various industries such as
healthcare, agriculture, retail and transportation. (Dash et al., 2019; Dekimpe, 2020; Milne
and Watling, 2019; Wolfert et al., 2017). The potential of big data is essentially measured
considering two approaches: questionnaires launched among the business communities to
find out the big data practices they are implementing or intend to implement in the near
future (Cabrera-Sanchez and Villarejo-Ramos, 2019) and demonstration of big data
application scenarios in specific sectors (Harerimana et al., 2018; Mani et al., 2017).
Despite the relevance of these approaches in the exploration of big data in a business
context, they do not identify trends on a global scale, namely, regarding the relative
importance of big data by different types of industries. This work aims to address these
deficiencies by adopting Google Trends, which explores the most popular terms searched
in Google in the past five years. This approach complements the work performed by
Raguseo (2018) that looked to the potential of big data during the period from 2004 to the
end of 2015. Additionally, this study allows us to know the relevance given by the
community to big data and to segment it considering 16 types of industries (e.g.
government, health, telecommunications, tourism, etc.). The following three research
questions were established:

RQ1. What has been the evolution of big data in the community?
RQ2. Inwhich industries have big data offered the greatest potential?
RQ3. Inwhich industries have big data seen the most growth?

These three research lines allow us to quantify the growth of big data in the community and
understand its relative potential in each industry because it is expected that the potential of
big data can be asymmetric in some specific industries. Furthermore, and to trace future
trends of big data growth, it is relevant to explore comparatively the growth of searches
considering a lower granularity for each industry.

The rest of this manuscript is organized as follows: In the first phase, a theoretical
framework about the concept of big data and its potential for companies is carried
out. Next, the methodology of the study is presented, in which the Google Trends
platform is described and the industries considered in this study are characterized.
After that, the results are reported considering the three research questions
previously established. After that, the results are discussed and contextualized.
Finally, the conclusions of the study are presented. Also, in this section, the limitations
of the study are stated and the theoretical and practical implications of the work are
addressed.
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2. Background

Big data is typically used to refer to the processing, storage and analysis of large amounts
of data from diverse sources to extract knowledge that identifies patterns in them.
Therefore, big data is not only limited to the mere existence of data but also includes the
techniques and processes inherent in collecting and processing it (Almeida, 2018;
Gandomi and Haider, 2015). These data are created in the most varied ways, namely,
through users’ interaction with services on the internet, and can be used for several
purposes such as improving products or services, developing new products or improving
data analysis techniques (Zhan et al., 2018).

Three basic dimensions of big data (i.e. volume, velocity and variety) are commonly
addressed in the literature (Favaretto et al, 2020; Oussous et al, 2018). Volume is
associated with the large amount of data generated; velocity explores how quickly new data
is created and moves over time; and variety includes the wide diversity of data types we
can find, which include structured and unstructured data. However, several authors add
other V’s. Veracity is also a key element as it explores the relevance of the data collected to
the purpose of the analysis (Reimer and Madigan, 2019). Value is equally relevant as
analysis should be focused on the business direction (Raja and Prema, 2018). In this
regard, the work developed by Hariri et al. (2019) summarizes the characteristics of big
data into five components (i.e. volume, velocity, variety, value and veracity).

After identifying the characteristics of big data, it becomes relevant to understand the
sources and techniques where big data can be used and provide value for the
organization. Text analytics is adopted to extract information from textual data, such as
interactions in social networks, emails, forums and response to questionnaires. According
to Redondo and Sandoval (2016), this type of analysis involves statistical analysis,
computational linguistics and machine learning. Audio analysis is a technique that analyzes
and extracts information from unstructured audio data. The main areas of intervention of this
technique are healthcare and call centers. Sivarajah et al. (2017) note that this technique
can be used to improve the consumer experience, evaluate agent performance, support
various types of diagnostics and aid in the treatments of certain medical conditions that
affect patient communication patterns. Video analytics involves a variety of techniques to
monitor, analyze and extract meaningful information from video streams. Subudhi et al.
(2019) reveal that the main application of video analytics in recent years focuses on security
systems and automated surveillance. Social media analytics refers to the analysis of data
and unstructured under multiple social media access points. Esfahani et al. (2019) highlight
that research on social media spans multiple disciplines (e.g. mathematics, computer
science, sociology, psychology). Finally, predictive analytics includes a variety of
techniques that predict future outcomes based on historical and current data. Predictive
analytics can be applied in various areas such as predicting shopping habits or for supply
chain demand (Boone et al., 2019; Seyedan and Mafakheri, 2020).

Big data is emerging as a relevant topic from a scientific and business perspective. The
results of the systematic review by Sardi et al. (2020) indicate a significant increase in the
number of publications on big data and performance, but a shortage of studies of big data
application in business, management and accounting. Taleb et al. (2021) look at big data
as a holistic approach for managing, processing and analyzing data to deliver value in a
sustained way and improve decision-making. Mikalef et al. (2019) add that big data enables
to improve the efficiency and effectiveness of organizations and empowers the decision-
making process based on evidence rather than intuition. Saritas et al. (2021) explore the
role that big data can play in the development of mobile commerce-related businesses. In
this sense, organizations are increasingly using key elements of big data in their information
systems. From this reality, two aspects arise that must be considered: investment in specific
training for employees and the introduction of a cultural change. Frisk and Bannister (2017)
point out that this cultural change should not only involve employees but also the leaders of



organizations who often lack knowledge about the value that big data can bring to their
organizations. Finally, implementing big data solutions into their systems and integrating
them into the decision-making process is not enough to ensure the full utilization of these
solutions. In line with this challenge, De Luca et al. (2020) emphasize the importance of
having a continuous evaluation process of the applications’ performance and a constant
search for innovation possibilities.

A data-driven company tends to be forced to reconsider its structure and all the
organization’s processes considering the availability of new information. Thirathon et al.
(2017) note that the benefits of implementing a data-driven culture are extensive, starting
with informed decision-making. It puts an end to decisions based only on intuition and offers
an immediate competitive advantage to businesses by providing greater accuracy and
security to the actions taken by the company. Sen et al. (2016) emphasize that data driven
is neither limited to large corporations nor is it just about using user information. Small- and
medium-sized enterprises not only can but also must apply the culture of data-driven
decision-making, which can come from statistical studies, market research and analysis
and information from customer interactions. A data-driven company gains competitive
advantages over other players in the market. Among the competitive advantages that a
data-driven organization can offer are agility and efficiency in decision-making, more
assertive forecasts, greater adaptability, quick reactions to change and the fostering of
innovation (Fosso et al., 2017; Gobble, 2013; McAfee and Brynjolfsson, 2012). Accordingly,
data-driven organizations can perform better and achieve their financial and operational
objectives.

Big data creates value in many different domains for businesses. The knowledge extracted
from the data enables companies to offer innovative and personalized products through a
more effective segmentation of markets (Yoseph et al., 2020). Big data has also been used
in human decision support which allows it to replace and/or assist decision-making through
the application of automated algorithms (Power, 2014). In the manufacturing sector, the
integration of information from the engineering and research departments significantly
reduces the time to market for a new product and allows for an increase in its quality
(Amado et al., 2018). These examples show that in addition to the financial gains that
companies can acquire by adopting big data, performance gains are also achieved.

Although the adoption of big data is more common in digital markets, this practice is not
exclusive to them. In traditional markets, we increasingly realize the use of data analysis
and customer profiling. According to Anshari et al. (2019), this approach is important for
companies to make strategic decisions and apply better market strategies which will
consequently attract more customers. In these situations, data can be collected not only
from direct contact with the customer in the physical space, namely, through consumer
surveys, but also by exploring the various forms of payment made by the consumer.

3. Methodology

This study adopts the quantitative methodology intending to quantitatively describe the
interest in the theme of big data across industries. According to Swift and Piff (2014), this
approach is appropriate when numerical data describe a given phenomenon, which
facilitates the description of the change and transformations undergone by the objects
under study. Furthermore, this approach enables the quantification of the evolution of big
data and consequently a greater comparison between industries and a greater
objectification of the information collected and its analysis. Finally, Apuke (2017) mentions
the potential of this methodology in explaining the causal dependencies between social
phenomena.

Google Trends was used as a source of information in this study. It is a tool provided by
Google that allows tracking the evolution of the number of searches for a particular keyword
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over time (Rogers, 2016). Furthermore, Google Trends has been successfully used to
understand and predict the behavior of several areas, such as tourism flows (Siliverstovs
and Wochner, 2018), financial markets (Preis et al., 2013), health (Nuti et al., 2014) or
COVID-19 lockdown (Brodeur et al, 2021). The base information provided by Google
Trends includes a graph in which the volume of searches over time is represented.
The numbers represent the search interest relative to the highest point on the graph for the
specified region and time interval. A value of 100 is the peak popularity of the term; a value
of 50 means that the term was half as popular; and a score of 0 means that there was not
enough data for this term. Google Trend allows us to explore interest in a given
phenomenon considering various degrees of granularity such as past hour, past day, past
seven days, past month, past quarter and past year. This approach calibrates the Google
Trends Time Series and adapts it to the specific granularity needs of the study (West,
2020). Therefore, it can be used to make comparisons between different search terms
and evaluate the seasonality or progress of some topic over a period of time. Google
Trends allows us to analyze the importance given by the community to the big data
phenomenon and identify trends within a market segment or industry. The adoption of
Google Trends has been followed in several investigations particularly for forecast and
consequence analysis of COVID-19 (Kurian et al., 2020; Mangono et al., 2021; Timoneda
and Wibbels, 2021).

It has explored the searches on big data on Google over the past fiveyears (i.e.
2016-2020). This analysis was conducted over the course of February 2021. A total of 260
samples (i.e. one per week) over this period were considered, which allowed us to perform
a seasonality analysis by trimester. In the specific analysis of the relative importance of big
data for each industry, 16 types of industries were analyzed as described in Table 1.
Furthermore, we have explored the growth trend by industry considering the past available
year (i.e. 2020). Accordingly, the level of granularity was reduced to a time horizon of
oneyear and the growth trend by quarter was explored.

Table 1 Description of the industries involved in the study

Industry Description

Arts and entertainment It comprises artistic, musical, and literary production and presentation activities

Automobiles and vehicles All forms of trade and repair of motor vehicles and motorcycles are included in this section

Beauty and fitness It comprises activities related to physical maintenance and wellness. It also includes beauty salons and
gyms

Computers and electronics It comprises the manufacture of computers and their peripheral equipment, communications equipment
and similar electronic products, as well as the development of software

Education It comprises the activities of public, private and cooperative education of all kinds in any field

Finance Financial activities include banking, insurance, pension funds and activities auxiliary to financial
intermediation, insurance and pension funds

Food and beverage Businesses in the catering and similar fields are found here, which includes companies in the area of
services in which food and drink are consumed

Games Itincludes companies that trade computer games and access those games via streaming

Government It comprises the activities of the public administration, national and local

Health Included are all companies that provide health and social support services, whether they are public or
private entities

Leisure It comprises leisure-related activities that are not included in the sports category

Manufacturing Itincludes a comprehensive set of companies that engage in the transformation of raw materials or
parts into finished goods through the use of machinery and human labor

Real estate In this section are real estate activities such as buying, selling, renting, administration and real estate
mediation

Sport It comprises both professional and amateur sports activities

Telecommunications Sector of activity within electrical engineering, whose purpose is to control, implement and manage the
various communications systems (internet, telephony, satellites, etc.)

Travel It comprises the activities of tourism agents and tourism-related businesses
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Stata v.16 was used in the exploration and analysis of the results. Several statistical
techniques were used which included both descriptive analyses of the sample data and
analysis of variance (ANOVA) which was employed to compare the distribution of samples
across industries. According to Judd et al. (2017), the ANOVA is also a way to summarize a
linear regression model by decomposing the sum of squares for each source of variation in
the model and, using the F-test, test the hypothesis that any source of variation in the model
is equal to zero.

4. Results
4.1 Big data evolution

Figure 1 presents the evolution of the community’s worldwide interest in big data. This
information was collected from Google Trends on 21 February 2021. The results show an
interesting phenomenon as big data has received strong interest from the community
between 2016 and 2019. The average weekly estimates indicate an average level of interest
of 76.08. However, in 2020 there was a reduction of 17.41% of interest in this topic. The
average was 79.21 between 2016 and the end of 2019, whereas in the year 2020 the
average was only 65.42.

Figure 2 explores the seasonality of interest in big data considering quarterly analysis over
five years (i.e. from 2016 to 2020). There is a gradual decline in interest in big data, most
significantly in the third quarter. The first quarter of each year is the quarter with the highest
interest in big data (mean equal to 52.82), except for 2019, which was surpassed by the
fourth quarter with a mean equal to 51.38, whereas the first quarter only got a mean of
48.46.

4.2 Comparative analysis by industry

Table 2 explores the interest of big data across industries. For this purpose, we have initially
done a descriptive statistical analysis like it is performed in Raguseo (2018). It is calculated
as the overall ranking, mean, median and standard deviation. We also performed a
hypothesis test considering the difference between two groups (i.e. all industries and a
specific industry). A significance level of 5% (a = 0.05) was adopted. The results obtained
indicate that the industries where big data has attracted the most interest are manufacturing
and computers and electronics. On the opposite side, the industries that have captured the
least interest from the community are real estate and beauty and fitness. It was also
possible to identify that interest in big data, in general, is higher (mean equal to 76.08) than
the interest in big data in a specific industry as evidenced by significant differences across
industries (mean equal to 47.88). Real estate is the sector of activity in which there was a
higher value of standard deviation (19.199), indicating a very heterogeneous behavior
throughout the considered period. The findings also indicate that the interest in big data
crosses multiple areas.

Figure1 Interestin big data over time (beginning of 2016 to the end of 2020)

MR TR A TR A VS

Source: Google Trends
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Figure 2 Seasonality analysis from first quarter of 2016 to fourth quarter of 2020
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Source: Developed by the authors

Table 2 Interest in big data by industry for January 2016 to December 2020

Industry Ranking Mean Median SD Sig.

Arts and entertainment 4 57.81 57 14.966 <1.10°
Automobiles and vehicles 9 42.53 40 17.475 <1.10°°
Beauty and fitness 15 31.43 30 15.414 <1107
Computers and electronics 2 68.30 67 11.605 <1.10°8
Education 6 54.28 55 10.525 <1.10°°
Finance 10 42.10 41 13.317 <1102
Food and drinks 7 53.19 52 15.648 <1.10°
Games 13 37.02 35 17.287 <1.10°°
Government 5 57.75 57 16.841 <1102
Health 3 58.52 57 16.135 <1.10°8
Leisure 12 38.96 37 15.033 <1102
Manufacturing 1 72.96 73 10.864 <1102
Real estate 16 25.19 24 19.199 <1.10°
Sport 11 39.10 37 16.777 <1.10°°
Telecommunications 8 50.31 48 14.336 <1103
Travel 14 36.66 35 16.827 <1.10°8
All industries n/a 76.08 76 10.007 n/a

4.3 Growth rates

Table 3 shows that in a relatively generalized way the interest in the application of big data
to specific areas has decreased. Significant declines are registered in areas such as arts
and entertainment (—9.33%), education (—9.66%) or games (—7,67%). The decline in these
industries is greater than the average drop in interest in big data for all industries (—6.33%).
However, and despite a significant decline in interest for big data in most industries, the
sport experienced a growth of 58% in the third quarter of 2020 and travel had a growth of
15.96% in the same period.
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Table 3 Growth of interest in big data in 2020

First quarter Second quarter Third quarter Fourth quarter
Industry Mean Growth (%) Mean Growth (%) Mean Growth (%) Mean Growth (%)
Arts and entertainment 58.38 -0.82 48.23 -17.39 46.31 -3.98 39.31 -156.12
Automobiles and vehicles 35.85 -4.97 33.00 —7.95 39.38 19.33 24.00 -39.06
Beauty and fitness &1.16 7.90 24.77 -20.45 31.92 28.74 22.54 -29.82
Computers and electronics 60.15 -9.55 58.15 -3.33 57.08 -1.84 52.77 —7.59
Education 51.54 -14.50 4415 -14.36 48.46 9.76 39.00 -19.52
Finance 39.38 -16.71 37.15 -5.66 37.85 1.88 30.85 -18.49
Food and drinks 48.77 -15.80 47.46 —2.69 41.46 -12.64 44.69 7.72
Games 34.08 -18.15 28.85 -15.49 33.15 15.94 28.85 -12.97
Government 51.15 -23.83 55.62 8.82 48.15 -13.39 43.00 -10.70
Health 61.54 1.39 62.38 2.89 49.62 -19.85 47.77 -3.87
Leisure 36.92 -0.22 34.23 —7.56 36.54 6.46 29.15 -19.95
Manufacturing 70.15 -5.96 63.62 -9.35 61.54 -3.27 60.92 -1.01
Real estate 14.85 -46.38 19.46 3.12 19.31 -0.77 17.08 -12.18
Sport 28.85 —26.02 20.69 -28.28 32.69 58.00 32.85 0.49
Telecommunications 45.15 -19.59 42.00 -6.98 45.31 7.88 39.15 -13.71
Travel 30.38 -2.72 28.38 -6.58 32.85 15.96 85,15 7.00
Allindustries 70.15 -12.35 66.38 -5.33 66.46 0.12 61.31 —7.76

5. Discussion

A good starting point to discuss the relevance of the findings presented in this study was
developed by Raguseo (2018), which explored the potential of big data and characterized
the evolution of interest in the topic using Google Trends. Raguseo (2018) identified that
from 2004 until the end of 2015, the interest in big data had an exponential growth from the
fourth quarter of 2011 until the end of 2014. From this date, the growth was around only
14%, but interest in the community remained high (mean equal to 73) at the end of 2015.
The work done in this study addresses and complements Raguseo’s (2018) view and allows
us to characterize the evolution of big data in the community as established in RQ7. The
findings revealed that from the beginning of 2016 until the end of 2019, big data continued
to have high community interest (mean equal to 79.21). However, from the beginning of
2020, there was a downward trend at an annual percentage rate of 17.41%, which
addresses RQ1 and indicates that the attention given by the community to big data has not
experienced a homogeneous growth. The current literature does not directly address this
phenomenon which seems contradictory when we look at the data from the Digital 2020
report discussed by Kemp (2020) which indicates that nearly 60% of the online population
has access to the internet (e.g. 4.5 billion people use the internet and 3.8 billion of social
media users). However, it is possible to identify reasons that indirectly allow us to
understand this phenomenon and the findings of this study. Khvoynitskaya (2020) reports
that in the next five years, the big data analytics field will grow significantly in areas such as
machine learning, artificial intelligence and cybersecurity. A similar study in the same field,
but considering a time horizon of 10years, also highlights the growth of big data because of
the growth of quantum data and supported by technological growth on the internet of
Things (loT) that will significantly increase the volume of data available for analysis (Insight
Slice, 2020). COVID-19 is also an element that can explain this phenomenon as
organizations needed to allocate resources to address the immediate challenges of
digitization and remote working as indicated in the studies by Almeida et al. (2020) and
Phillips (2020). Therefore, organizations have struggled to allocate resources and time to
devote to strategic business growth areas. The conclusion we can draw is that the decrease
in the interest of the big data community is not exactly because of a lack of interest in the
phenomenon but because of the growth of interest in other areas complementary to big
data such as loT, Industry 4.0, machine learning and deep learning, among others.
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The findings also revealed significant differences in interest in the big data phenomenon
when looking at specific industries (significance level below 1 x 107°). The three sectors of
activity that have aroused the most interest are manufacturing, computers and electronics
and health. Furthermore, these data allow us to conclude that big data has raised interest in
the community in general and that it often does not translate into an immediate application
of big data technologies in the business environment. Indeed, as shown in the study by
Mikalef et al. (2020), the business adoption of big data requires tangible (e.g. basic
resources, data, technology), intangible (e.g. data-driven culture, organizational learning)
and human skills (e.g. technical skills, managerial skills). Other key factors in its adoption
also emerge. According to Lozada et al. (2019), collaboration is a key factor if the
knowledge gained from data analysis is to be exploited commercially. Akhtar et al. (2019)
add that big data requires an increasingly skilled workforce. Finding professionals in the
market with interdisciplinary knowledge in areas such as mathematics, statistics and
programming is a difficult task. As shown by the US Bureau of Labor Statistics (BLS) study,
data science jobs are expected to grow by 12% in the next decade (BLS, 2020). Therefore,
the adoption of big data poses challenges and opportunities for companies in various
sectors of activity, although from RQZs perspective the manufacturing and computers and
electronics industries stand out as having the greatest potential.

Big data has attracted great interest in the manufacturing sector mainly in studies that seek
to relate its adoption with organizational performance, thereby highlighting its strategic role
(O’'Donovan et al., 2015). The second line of research is also emerging that aims to explore
the application of predictive and prescriptive models (Dubey et al., 2019; Poornima and
Pushpalatha, 2020). Through this data analysis, it becomes possible to improve
manufacturing methods and product quality, also improving the final delivery to the
customer. Finally, the third line of research is also identified that explores the role of big data
in building the factories of the future (Gao et al., 2020). At this level, data can be used by
smart devices to proactively improve manufacturing processes and respond to new
demands. Cloud computing, artificial intelligence and loT are typically used in conjunction
with big data, which suggest that the potential of big data is significantly greater when
applied in conjunction with other technologies.

The average community interest in the first quarter of 2020 for the computers and
electronics sector was equal to 60.15, which is 108% higher than the sports industry or 98%
higher than the travel industry. The big data ecosystem is supported by a diverse set of
technology platforms that can be organized into several groups according to the challenges
they address. In a first group technologies for distributed storage and processing can be
found. Research in this domain focuses on horizontal scalability and efficient large-scale
distributed processing over a variety of different infrastructures (Avci et al., 2020). In a
second group, we find research lines that seek to explore technologies for building dynamic
low-latency applications that use semistructured data and web applications with
personalization through real-time analysis and updates (Talia, 2019). Finally, a third group
explores the use of technology to implement real-time feed ingestion and analytics systems,
real-time trading system and real-time processing of information from machines and
sensors (Jabbar et al., 2020).

The findings also reveal that overall interest in big data has decreased 6.33% over the year
2020. This decline is particularly relevant in areas where big data has traditionally held
strong community interest, such as education, health and arts and entertainment. However,
this data should be interpreted with caution, as it may not mean that big data has become
less relevant to these industries. In recent years, there have been emerging technologies
such as loT or blockchain that make big data even more attractive to businesses. For
example, as Taylor et al. (2020) point out, one of the main potentialities of blockchain is its
application in the digital security field, because each record is individually encrypted which
does not allow this data to be altered or deleted. Therefore, one of the possibilities that



blockchain allows, besides financial transactions, is the secure storage of strategic
documents for a company. The two technologies (i.e. big data and blockchain) can be used
together to provide more transparent and trustworthy information, as the system rejects
input that is suspicious or cannot be verified (Deepa et al., 2021). With this, the patterns of
customer behaviors identified by the company become more genuine. In contrast, the
exploration of RQ3 allowed the identification of emerging areas of big data application such
as real estate, sport and travel. At the real estate level, big data can be used to obtain
information about customer preferences and interconnect with 10T and sensor networks to
obtain information about the urban environment (Oluwunmi et al., 2019); in sports, big data
can be used to measure and improve the performance of athletes and obtain more
complete and reliable information about opponents (Morgulev et al., 2018); and in the travel
industry, big data can offer benefits for conducting personalized marketing campaigns,
more efficient operations and better customer satisfaction (Yallop and Seraphin, 2020).

Finally, the pandemic put strategic business decisions on hold because of the need to
respond to the immediate challenges posed by COVID-19. In the year 2020, companies
that had not anticipated the digitalization movement are more vulnerable. Among them are
those that still lack technological structure and have systems without connectivity,
documents and data only physical and little investment in technologies and digitalized
processes (Almeida et al., 2020). This pandemic has come to change the way business is
done and generate a breakthrough in innovation and digital transformation. As stated by
Tavoletti et al. (2021), the need for digitization of services and business models, which was
already moving at a fast pace, grows as a large part of the world’s population needs to stay
at home. However, new habits of consumption and interaction with companies are here to
stay and are increasingly supported on digital channels. In areas where big data typically
raised less interest such as leisure and real estate now have new growth potential with
online shows or remote visits to enterprises. Also, in traditional areas of strong interest for
big data such as health, new specific markets are emerging such as telemedicine or tools
that encourage a healthy lifestyle.

6. Conclusions

Big data has captured strong community interest with an average of 79.21 by the end of
2019. However, from the beginning of 2020 onward, there was a reduction of 17.41%. This
drop was more accentuated in industries that have traditionally captured significant interest
from the community, such as health, education and arts and entertainment. On the contrary,
other areas that until the beginning of 2020 had recorded little interest such as real estate,
sports and travel are emerging areas of application of big data.

Several industries have emerged that stand out with greater potential for big data
application such as manufacturing and computers and electronics. These areas have
sparked a high level of interest from the scientific community, which has developed studies
to explore the role of big data in organizational strategy and company performance. Many
emerging studies also look at the technological ecosystem of big data, namely, exploring
architectures for the distributed storage and processing of large volumes of data and
analyzing the data to draw useful insights for business.

The decrease in interest in big data over the year 2020, essentially because of the pressure
on organizations to meet the direct and immediate challenges posed by COVID-19, does
not mean that big data has lost interest for companies. On the contrary, its role may be even
more relevant when combined with other emerging technologies such as loT and
blockchain. loT emerges to facilitate the connectivity process, making devices even more
connected and producers of information, which will increase the volume of data that needs
to be analyzed to have business value. On the other hand, blockchain will increase the
security of the data storage process and, together with big data, will offer more transparent
and reliable information about the business. Furthermore, the acceleration of digitization

VOL. 25 NO. 3 2023 | FORESIGHT | PAGE 343



PAGE 344 | FORESIGHT | VOL. 25 NO. 3 2023

processes driven by COVID-19 will cause the volume and variety of data to grow
significantly. This offers new potential for organizations to adopt big data in areas where
digitization processes were lagging.

6.1 Economic contributions

This study highlights the role that big data can play for organizations to become competitive
within the context in which they operate. Within a digital context, where data-driven
industries operate, the market power of organizations is more dynamic and difficult to
measure. Business competitiveness is largely driven by the ability of organizations to collect
and use information gathered internally and externally. In the digital economy, especially in
the context of rapidly expanding dynamic markets and the growing advance of the data
market, the possibility of greater detail about target audience profiles has emerged,
allowing organizations to anticipate their needs and offer products/services that are
increasingly segmented and oriented to customer needs. Furthermore, big data enables
organizations in various industries to gather rapid feedback from consumers, thus allowing
them to adjust business strategies almost in real time, attracting even more users as a
result. Accordingly, the presence of network effects and strong economies of scale can
prevent the entry of new competitors, especially in markets with lower growth rates and in
which the adoption of big data is already more popular. In this sense, the analysis
performed in this study enables organizations to anticipate a strategy in the adoption of
big data at a time when they had to respond to immediate challenges of digitization of
their activities because of the pandemic and in which the adoption of emerging
technologies (e.g. loT, artificial intelligence, blockchain) will cause the adoption of big data
to become even more important for the competitiveness of these companies.

6.2 Social contributions

The technological revolution brought the awareness that, more than the concern with the
product, it is necessary to worry about how to do business. In this sense, technology
emerges as a vehicle to promote innovation and facilitate previously complex and
challenging processes. The revolution in data analysis should not look exclusively at the
economic perspective and potential in each industry but should also have as its main
objective to make data act for the good of humanity, in an increasingly precise way in
initiatives with social impact and also in actions of nonprofit organizations. There are many
benefits that big data can bring from data collection, processing and analysis in the social
dimension, such as inspiring solutions to improve people’s quality of life, increase financial
inclusion, make streets safer, reduce environmental impacts and create a network to fight
corruption. The challenge for organizations is not to look exclusively at the individual
potential of big data in each of the industries, but to realize points of synergy between them
to build solutions for social inclusion that can meet the challenges of multidimensional
sustainability and corporate social responsibility of organizations.

6.3 Limitations and future research directions

This study presents some limitations that it is relevant to highlight. The information collected
comes only from Google Trends and, therefore, in future studies it is important to consider other
sources of complementary information, such as surveys to better understand the attractiveness
of big data in specific industries. Another limitation of the study is that the reasons for the
growth of big data in industries that traditionally showed less potential were not explored. In this
sense, and as future work, it would be relevant to conduct studies with these industries to
understand this recent phenomenon that was identified in this study. Similarly, another
interesting future work would be to explore how emerging technologies such as loT and
blockchain will influence scientific and technical developments in the big data field.
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