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Abstract

This paper attempts to portray public managers' perceptions concerning the big data concept using the case of a local
government level in Indonesia. This study conducted in-depth semi-structured interviews with sixteen (16) top-level
executives at the agencies and offices of the Regency of Bojonegoro, Indonesia, to gather the data. Our findings
demonstrate that most of the executives from the agencies and offices in the Regency of Bojonegoro cannot fully
explain what constitutes the big data indicators. However, the majority recognized big data from the volume
perspective. Although, several executives mixed up big data with the infrastructure needed to manage the data in terms
of storage and preservation. As such, this confusion could presumably also manifest in their comprehension of using
data for decision-making. The lack of trust in data, lack of understanding of big data, and overconfidence in personal
insights have driven the decision-makers to forego data and rely on intuition and experiences in making decisions.
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Introduction

Government efforts to develop and execute smart, efficient, and more responsive decisions to
current social problems are further enhanced by advances in information and communication technologies
(ICTs), data, and information (Scholl & Scholl, 2014). The use of data to support a response to the complex
social issue has increasingly gained governments’ interest (Akter et al., 2019). For that, government
worldwide has progressively democratized data to generate and maximize value creation through effort
such as open government data (van Oijen, Ubaldi, & Welby, 2019). The advancement of wireless
transmission, cloud computing, network communication, smart mobile devices, and social media results in
the rapidly increasing data volume in various structures and forms (Zhou, Fu, & Yang, 2016). The
proliferation of social media in supporting social interactions daily also raises the sheer volume and richness
of human-generated data. The data is predominantly unstructured/semi-structured and its constitutes 95%
of all data available (Gandomi & Haider, 2015; Olshannikova et al., 2017). The increased volume and
variety of data arguably provide the government with immense opportunities to find an effective solution
to growing social issues such as politics (Aradau & Blanke, 2016), better traffic control (Saldana-Perez &
Moreno-Ibarra, 2016), or other pressing societal problems.

The phenomenon of vast and increasing volume and variety of data generated through digital
technologies and data science innovation is often encapsulated in the term big data. Big data very frequently
being defined from the size dimension; in fact size often become the only dimension to define big data
(Gandomi & Haider, 2015). Thus, some studies associates big data as large and intricate data that is beyond
the capability of existing data processing application to analyze (Wolfert et al., 2017). Following the hype,
various studies focused more on instigating the way to use and analyze big data (Olshannikova et al., 2017).
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Many scholars dedicated on studying how the utilization of big data provide an answer to the current
challenges facing industry or government (see Fleming et al., 2018; Aradau & Blanke, 2016; Saldana-Perez
& Moreno-Ibarra, 2016). Other studies concentrate on finding solution on the inadequacy of current data
processing applications from many domains, including technology perspectives (see for instance Liu, Liu
& Ansari, 2014; Hirzel et al., 2013), pyschology (see for instance Cheung & Jak, 2016; Cao, Meyer-
Lindenberg, & Schwarz, 2018), and other domains.

On the other hand, discussion on the concept of big data is fragmented (Gandomi & Haider, 2015);
moreover less attention has been available on clarifying the concept of big data (Olshannikova et al., 2017;
Mazieri & Soares, 2016). Using the word “vagueness” borrowing from Venkat Krishnamurthy, Director of
Product Management at YarcData, Moothty et al. (2017) point to the need to pay more attention to the
confusion over the meaning of big data. Majority of the big data definition focuses on the characteristics
and technological features; the most popular one such as the “3 V’s” defining big data proposed by Douglas
Laney (De Mauro, Greco, & Grimaldi, 2016).

An understanding of the users’ perceptions of big data become necessity to achieved the benefits
of big data application (Fleming et al., 2018). Misunderstanding of the conception of big data lead to distrust
and significantly affect the usage of big data for decision-making (Egan & Haynes, 2018). Although the
hype for the quest to define big data concept majority happened in around 2016 to 2017 in the developed
countries’ perspectives (see Moothy et al., 2017; Olshannikova et al., 2017), there might be a different story
when looking from the developing countries’ viewpoints. As such, this paper attempt to portray the
understanding of the public managers at local government level regarding the concept of big data from their
perceptions. This study conducted in-depth semi-structured interviews with sixteen (16) top-level
executives at the agencies and offices of the Regency of Bojonegoro, Indonesia to gather the data.

This paper consists of 4 sections, including the preceding introduction. Section 2 highlights studies
evaluating big data and its dimensions. Section 3 presents a description of the research methodology.
Section 4 discusses the results, findings, discussion of the findings, and conclusion.

Literature Review

Many scholars argue that the definition of big data is currently fragmented and undecided
(Gandomi & Haider, Olshannikova et al., 2017; Mazieri & Soares, 2016; Moothy et al., 2017). Size
becomes the first characteristics commonly presented when asked about the definition of Big Data (Kitchin,
2014; Gandomi & Haider, 2015). However, big data is more than just the amalgamation of massive data.
For instance, the government has been collecting massive data through the national census (Kitchin, 2014).
There are different inherent characteristics of big data compared to traditional and small data (Kitchin,
2014). De Mauro, Greco, and Grimaldi (2016) propose three classifications of big data definition based on:
a) the attributes of data, b) the technological needs, and c) the social impact.

Big data Early studies focus on the characteristics of data in defining the concept of big data. The
commonly known definition is the "3 Vs." of big data proposed by Douglas Laney from Gartner Inc,
underpinning the three dimensions of big data comprising of volume, velocity, and variety (Beyer & Laney,
2012; De Mauro, Greco & Grimaldi, 2016). Volume refers to the abundant and exhaustive data collected
through directed, automated, and volunteer systems (Kitchin, 2016). Variety is the heterogeneity of
structured, semi-structured, and unstructured data (Cukier, 2010; Gandomi & Haider, 2015). Velocity
depicts the rapid rate of data collection processes (Gandomi & Haider, 2015). Many other "V's" are added
to represent the characteristics of big data, including veracity. As the fourth V, veracity represents data
quality in terms of data integrity and accuracy that provide trust and confidence to the users trust toward
the data usage (Moothy et al., 2017). Other scholar focuses in highlighted the different attributes of data,
such as the granularity, diversity, and interconnectivity of data (Kitchin, 2016).

The second group of definitions underlined the technological need to analyze the data by arguing
the need to have the complex and massive computing power to analyze big data. For instance, big data is
associated with the need for new and innovative forms of processing (Bayer & Laney, 2012) or
computational and storage requirements (de Mauro, Greco, & Grimaldi, 2016). The final group focuses on
the impact of big data by arguing for the impact of big data as the game-changing strategy for many
institutions, including the industry and government (Fleming et al., 2018; Aradau & Blanke, 2016; Saldana-
Perez & Moreno-Ibarra, 2016). Aside from the three groups above, another scholar such as Kitchin (2014)
emphasizes the continuous collection of granular data as a characteristic of big data.

Despite the many different perspectives in understanding big data definition, most scholars agree
on the three data collection processes for big data (Kitchin, 2016). The first is the controlled and directed
system in which the purpose, processes, and boundary of data to be collected are specified in advance. The
data from the controlled and directed systems are limited in scope and size and was collected through
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sampling techniques (Miller, 2010; Kitchin, 2014). Controlled and directed data represent data that the data
owner consciously submits through certain mechanisms propagated by an institution, such as government’
census data or survey data. The second system is an automated system that represents the automatic
capturing of data due to certain technologies. The data is often submitted to the mechanism through the
consent of the data owner. An example of this type of data is consumer data inputted through the point of
sale system (Kitchin, 2014; 2016). Finally, the volunteer system represents the data generated through
interactions in social media and computer-mediated communications (Kitchin, 2016). The technologically
mediated social interactions through popular social online services resulted in a tremendous amount of data
related to people and their behaviors (Olshannikova et al., 2017). The data represents the “digital
breadcrumbs” as the side effects of people using and consuming a large amount of digital content and
interactions online or through smart devices (Pentland, 2009).

Table 1. Composition of the Interviewees

No. Department Position Number of

Interviewees
1  Department of Library and Information Service Head of Department 1
2 Department of Information and Communication Head of Department 1
3 Department of Education Head of Department 1
4  Department of Civil Registry Services Head of Department 1
5  Department of Trade and Micro Enterprise Head of Department 1
DN LT SETOONAILENIG g egarnent 1
7 Department of Industry and Labor Head of Department 1
8 Department of Social Services Head of Department 1
9  Agency for Development and Regional Planning Head of Department 1
10  Agency for Finance and Asset Management Head of Department 1
11 E;ppa(:\tl\r/gfrr:]te?]ftVillage and Community Head of Department 1
12 Agency for Regional Investment Head of Department 1
13 Department of Culture and Tourism Head of Department 1
14 Agency for Personnel and Trainings Head of Department 1
15  Agency for Regional Disaster Management Head of Department 1
16  Department of Animal Husbandary and Fisheries Head of Department 1
Total 16

The proponents argue that big data offer terrific possibilities shifting the scarcity of data into a

data-rich society resulting in various benefits. The large and heterogeneous data has large potentials to
improve productivity, competitiveness, and efficiency for the private sectors (Kitchin, 2016). Likewise, big
data hold the promise of innovative ways to solve complicated social issues facing the government. Such
as using big data mining to improve public health (Pentland, Lazer, Brewer, & Heibeck, 2009) or in
effectively managing the pandemic (Harrison & Pardo, 2020), or bettering the traffic governance (Saldana-
Perez & Moreno-Ibarra, 2016).

As such, the extraordinary potential value of big data can be unlocked only when it is used, among
others, to drive decision-making (Gandomi & Haider, 2015). Using the insight gathered from the analysis
of a vast amount of data as the basis of its decision is beneficial for an organization (Akter et al., 2019),
particularly in administrative and policy settings (Mandinach, 2012; Hwang, Nam, & Ha, 2021).
Brynjolfsson, Hitt, & Kim (2011) demonstrated the economic benefits of adopting data-driven decision-
making for the business through econometric evidence. Decisions based on data is also critical in crises and
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high uncertainty environment such as healthcare (Kennedy, 2009). Grounding policy on data produces more
transparent, faster, and precise policy actions that could improve the efficiency and effectiveness of the
government’s operations. The government could build a better trusting relationship with the public by
establishing their decisions based on rigorous and accurate data (Matheus et al., 2018; Harrison & Sayogo,
2014). On the contrary, lack of data-driven insight that leads to imprecise policy decisions and actions could
result in widening public distrust (Matheus et al., 2018).

Data availability and advancement in data science do not guarantee data usage in the decision-
making process (Marsh, Paine, & Hamilton, 2006). Studies point to the various challenges facing public
officials in adopting data-driven decision-making to support their works. The existence of resources,
compliance with technologies, and skills are among the critical factors affecting data-driven decision-
making (Brynjolfsson & McElheran, 2016). The need for high-quality, correctness, timeliness, and costs of
using and analyzing data restrict the ability to use data-driven decision-making (Kennedy, 2009). The need
for cross-disciplinary skills to analyze and use data poses another challenge for data-driven decision-
making (Towe et al., 2020); as well as the data variety, availability, and quality (Witjas-Paalberends et al.,
2018)

Research Method

The study conducted in-depth semi-structured interviews to identify and analyze the perceptive
understanding of the officials at the local government level in Indonesia concerning big data. In-depth
interviews with sixteen (16) top-level public managers of agencies and offices at the Regency of
Bojonegoro, Indonesia, were conducted to gather the empirical data (see table 1). All interviews were
recorded and transcribed as a whole to obtain rich empirical data. Interviews were transcribed and analyzed
following an inductive logic and using grounded theory techniques (Strauss & Corbin, 1997). The analytical
processes conducted by the research team were iterative.

Result

This study conducted a case study encompassing in-depth interviews with the executives of
agencies and offices in the regency of Bojonegoro. This paper presents the preliminary efforts to critically
analyze the executives' awareness about big data from the subjective opinion of the interviewees. These
represent the indicator of big data understanding from the perceptions of the direct users. The interviewees
were asked to specify their recognition of Big Data from their perspective. The understanding of big data
from the subjective perceptions of the interviewees was measured based on the definition of Big Data from
Kitchin & McArdle (2016), focusing on the three V’s of volume, velocity, and variety of data.

Inferring from the word “big” in big data, many interviewees easily associate big data with the
volume of data, asserting that big data represent “a very large and comprehensive data and the data is real
and up-to-date.” However, many of the interviewees fail to see the correlation of big data with various data
and instead relate big data with data uniformity. The interviewees perceived that big data represents the
collection of data with a similar format. As stated by an interviewee, “Big data means one integrated data,
the format is uniform and usable by anybody.” Furthermore, all of the interviewees failed to recognize the
importance of unstructured data. They pointed out that big data sources come only from structured data
managed by government agencies and offices. The interviewees asserted the notion that “big data means
all data related to the existing data in each agency and office such that the agencies and offices are
responsible for updating the data.”

Many of the interviewees confused big data with a database. They mostly relate big data with the
accumulation and integration of data from different agencies and offices into a single repository. One of
the interviewees even equated big data with a data bank and stated that “big data is a large data, it is a
collection of various data, is a data bank.” Similarly, other interviewees mixed the notion of big data with
tools to analyze data. One of the interviewees asserted that big data represents “all data within the scope of
the agencies and offices in the Regency of Bojonegoro into [one] application.” Another interviewees
specifically refer big data as tools instead of data and stated that “Big data is not large data but more like
tools for any agencies or offices to fulfill their data needs.”

Likewise, the interviewees were mindful of the importance of speed to collect data. The majority
of the interviewees assert the influence of velocity in collecting data on the decision-making process.
However, their understanding of velocity refers to the speed of updating the data managed by the
government instead of the ability to collect structured and unstructured data rapidly. As asserted by one of
the interviewees, "...speed is our main priority for decision-making. We need to aim for updating data
every hour daily, you know, because you never know when the leader needs to make a decision. it happened
suddenly disregard of time, so data has to be available with a snap of a finger."
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The interview results demonstrate that experiences and intuition predominantly influence the
current practices for making a decision. Only the upper echelon understood the need for data collection and
used and was not yet fully understood by all levels and personnel at the agencies and offices. Therefore,
the interview results indicated that the decision-makers rarely or never 100% use only data to base their
decision. They supplemented the decision with the experiences, their own experiences, or benchmarking
on other regencies or cities' experiences. One of the interviewees specified, "more than 50% experiences
and the rest often data, real data off course [including] experiences from other regencies or cities.
Experience is a must for the basis of decision-making."

The interviewees affirmed the use of experience to identify data relevance and choose which data
to use for the decision. As acknowledged by one of the interviewees, "...from that experience, ya...not all
data is used to make a decision. Yes, some data is important, but we feel not affect the decision; we choose
only data that matter." The interviewees asserted that the issue's urgency would further influence how they
will use experience and institution. The very urgent issue mainly will be dealt with using intuition; as stated
by one of the interviewees, "intuition for urgent matter requires prompt action, we use intuition for things
like that about more than 50% using intuition the rest experiences and supplemented by data.”

Conclusions

Our findings demonstrate that most of the executives from the agencies and offices in the Regency
of Bojonegoro cannot fully explain what constitutes the big data indicators. However, they understand
certain substances of big data. In the sense that the majority recognized big data from the volume
perspective. Although, several executives mixed up big data with the infrastructure needed to manage the
data in terms of storage and preservation. As such, this confusion could presumably also manifest in their
comprehension of data-driven decision-making. The findings indicate the persistence in using experience
and intuition instead of using data to support decision-making. The findings concur with Egan & Haynes
(2018). The lack of trust in data and overconfidence in personal insights have driven the decision-makers
to forego data and rely on intuition and experiences. Our case indicates the lack of trust also stem from a
lack of understanding of what constitutes big data and its benefits
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