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Abstract

This paper aims to investigate the factors that are crucial for organizations to acquire the necessary
resources and capabilities to extract value from big data. The study explores the impact of implementing
big data ecosystems on knowledge management processes, coordination, and control mechanisms, and
organizational design variables through a selected case study. For the research, a qualitative approach was
adopted, employing a case study design, which is considered the more suitable approach given the
exploratory nature of the research, according to the literature. Data collection involved in-depth interviews
and corporate information, with analysis conducted using an inductive approach and axial coding. The
findings reveal a reciprocal relationship between the implementation of big data ecosystems, knowledge
management processes, and coordination and control mechanisms. Additionally, the case study identifies
mediating and moderating variables influencing this relationship. This research contributes to the existing
body of knowledge by addressing a gap in the literature. While previous studies have focused on the
relationship between big data ecosystems and knowledge management processes, this paper highlights the
organizational changes necessary for implementing such ecosystems that have been overlooked. It
emphasizes the importance of understanding how this implementation affects organizational design and
sheds light on the skills and capabilities required to adopt these technologies. This exploratory case study
serves as a valuable contribution to the understanding of the broader implications of big data ecosystem
implementation in organizations.

Keywords: Big data ecosystems; knowledge management processes; organizational design; coordination
and control; biofuels sector.
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Efecto del ecosistema de big data en la gestidn del conocimiento y el disefio organizativo: caso de
estudio exploratorio en el sector de los biocombustibles

Resumen

Este articulo tiene como objetivo investigar los factores cruciales para que las organizaciones adquieran los
recursos y capacidades necesarios para extraer valor de big data. El estudio explora el impacto de la
implementacion de ecosistemas de big data en los procesos de gestion del conocimiento, los mecanismos
de coordinacién y control, y las variables de disefio organizacional a través de un estudio de caso
seleccionado. Para la investigacidn, se adopt6 un enfoque cualitativo, utilizando un disefio de estudio de
caso, el enfoque mas adecuado dada la naturaleza exploratoria de la investigacién acorde a la literatura. La
recopilacion de datos involucré entrevistas en profundidad e informacién corporativa, con analisis
realizados mediante un enfoque inductivo y codificacion axial. Los hallazgos revelan una relacion reciproca
entre la implementacién de ecosistemas de big data, los procesos de gestion del conocimiento y los
mecanismos de coordinacidén y control. Ademas, el estudio de caso identifica variables mediadoras y
moderadoras que influyen en esta relaciéon. Esta investigacion contribuye al cuerpo de conocimiento
existente al abordar una brecha en la literatura. Mientras que estudios anteriores se han centrado en la
relacidn entre los ecosistemas de big data y los procesos de gestion del conocimiento, este articulo destaca
los cambios organizativos necesarios para la implementacion de dichos ecosistemas que han sido pasados
por alto. Se enfatiza la importancia de comprender céomo esta implementaciéon afecta el disefio
organizacional y arroja luz sobre las habilidades y capacidades necesarias para adoptar estas tecnologias.
Este estudio de caso exploratorio sirve como una contribucién valiosa para comprender las implicaciones
mas amplias de la implementacién de ecosistemas de big data en las organizaciones.

Palabras clave: ecosistemas de big data; procesos de gestiéon del conocimiento; disefio organizativo;
coordinacion y control; sector biocombustibles.
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1. Introduction

The importance of data, information, and knowledge has led to an evolution of
information systems and technologies (IS and IT), promoting important changes in
organizations, to the extent that it is considered a major revolution (Orlikowski & Barley,
2001). In organizations, IS and IT are currently ubiquitous resources (Dewett & Jones,
2001), implemented with the aim of improving the efficiency of the organization (Hevner
et al, 2004). However, the value of IS and IT within an organization will depend on the
usefulness of the information they offer (Hilton, 1981), which is determined by the
organization’s characteristics, its work systems, culture, employees, and their capabilities

in developing and implementing methodologies (Hevner et al., 2004).
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Big data reached its exponential growth in 2012, becoming a central topic at the World
Economic Forum, during which the United States announced an investment of 200 million
US dollars in big data research (Lake & Drake, 2014). Due to the introduction of new IS
and IT to address big data issues, big data became one of the main contributors for
decision making and knowledge creation, as high-velocity data allows real-time analysis
of data and information for decision making and simultaneously limiting the excess of

information that has no value—process known as big data Analytics (Intezari & Gressel,

2017).

Therefore, it is important to approach the big data phenomenon by considering the set of
systems, technologies, methods, techniques, tools, human factors, and organizational
changes involved in the use of big data within organizations, forming a set of factors that

is called in this research as the "big data ecosystem".

Despite its growing importance within organizations, there is a lack of research in the area
of business management that addresses the organizational changes implied by the
implementation of big data ecosystems, and it has been primarily addressed from The
area of knowledge management, as one of the main objectives of big data is problem
solving and making better decisions through a systematic process that allows obtaining
valuable knowledge for the organization (Carayannis et al., 2017; Rothberg & Erickson,

2017; Sumbal et al.,, 2017).

However, it is considered that the change involved in the implementation of a big data
ecosystem within an organization involves more organizational factors that must be
considered. Therefore, the primary objective of this research is to analyze how
organizations carry out the process of knowledge management that arises from the
collection, processing, and analysis of big data. The secondary objective is to address this
phenomenon from the perspective of organizational design, specifically on how the
coordination and control mechanisms of activities, people, and systems that arise within

the new environment created by the big data ecosystem.
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To achieve this, the phenomenon is studied, and the article is structured as follows. First,
the concepts corresponding to big data ecosystems, knowledge management processes,
and coordination and control mechanisms are described. Second, the relevant theoretical
concepts corresponding to the relationships between big data ecosystems, knowledge
management processes, and coordination and control mechanisms are described. Third,
the methodology used in this research is outlined, justifying the choice of the case study
as a suitable methodology for the study. Fourth, the results obtained from the case study
explain the relationships between the implementation of big data ecosystems, knowledge
management processes, and coordination and control mechanisms found in the case
study, establishing a preliminary model of relationships. Finally, the conclusions from this
research and the implications it will have on the literature and on organizations are

discussed.
2. Theoretical framework
2.1. Big data Ecosystems

There is currently no real consensus on the definition of the term big data (Frizzo-Barker
et al., 2016; Gandomi & Haider, 2015; Lake & Drake, 2014; Ward & Barker, 2013).
However, the specialized literature (Diebold, 2012; Frizzo-Barker et al., 2016; Gandomi &
Haider, 2015; Giinther et al., 2017) agree that the basis of the concept of big data lies in
the work of Laney (2001) and, although is not a paper on big data, the three principal
dimensions are defined to address the challenges presented by data management, known

today as the three main attributes (the 3 V's: volume, velocity and variety) of big data:

Volume: refers to the increasing magnitude of data generated or collected by transactions
within an organization, by individuals or globally (Gandomi & Haider, 2015; Laney, 2001),
having an exponential increase since 2000 following the global deployment of the internet

(Bumblauskas et al., 2017; Russom, 2011).

Velocity: refers to the increase in the frequency with which data is generated or collected

(Katal et al.,, 2013; Laney, 2001; Lee, 2017; Russom, 2011). The increasing popularity of
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smartphones, devices, and sensors connected to the internet, are the main reason for this
phenomenon, and has required new systems capable of collecting and analyzing this

increase in the speed of data generation in real time (Gandomi & Haider, 2015; Lee, 2017;

Russom, 2011).

Variety: REfers to the heterogeneity (or lack thereof) of a dataset and the increasing
diversity of sources from which it can be obtained (Gandomi & Haider, 2015; Russom,
2011). Variety is one of the main problems in data management due to incompatibility of
formats, non-aligned data structures, and inconsistency in data semantics found in large

volumes of information (Laney, 2001).

Therefore, big data is a term associated with the growth in the amount and complexity of
data obtained from a wide variety of sources, whose attributes lead to rethink the way in
which data is collected, stored, processed, and managed within an organization, to acquire

greater knowledge, improve performance, and achieve competitive advantages.

Hence, as the accessibility of systems and technologies associated with big data increases,
organizations will experience a progressive adoption of them. The implementation of
systems, technologies, methods, techniques, tools, and human factors related to big data
in organizations is referred to as the "big data Ecosystem." In line with this statement, the
authors Maldonado Ascanio & Balbastre-Benavent (2018) have identified seven levels of
implementation of systems, technologies, methods, techniques, tools, and human factors
that are related to big data in organizations. These levels of implementation are based on
the classification of traditional IS, defining three initial levels: transaction processing
systems, business information systems, and decision-making and specialized business
information systems. Then, four levels are established in which the organization can be
found according to the level of adoption of the different systems and technologies
associated with big data: transition to big data systems, Basic big data systems, advanced
big data systems, and a higher level than what was called big data evolutionary systems

(see figure 1).



Figure 1. Big data ecosystems and its levels of implementation
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Source. Own elaboration based on Maldonado Ascanio & Balbastre-Benavent (2018).

For each of these levels, Maldonado Ascanio & Balbastre-Benavent (2018) defined five
categories or dimensions, which describe the characteristics that an organization must
have to correspond to a particular level. These categories are organizational implication
of big data, human factors and their machine-systems relationship, BDA method used,
type of BDA tool, and integration of information technologies. These levels and

dimensions have been used as a tool for selecting the case study in this research.
2.2.Knowledge management processes

Knowledge management is seen as a discipline that promotes the creation, storage,
transformation, transfer, and application of organizational knowledge to increase
innovation and performance within the organization (Becerra-Ferndndez & Sabherwal,
2014; Nonaka & Peltokorpi, 2006; Shujahat et al, 2019). This type of definition is
categorized as a perspective in which knowledge management is considered as a human

resource process (Jashapara, 2004).



EAN
In contrast to the above, authors such as Gurteen (1998), Jashapara (2004), argue that
knowledge management cannot be seen from a single perspective, so a more integrative
and holistic view must be adopted to define knowledge management. Along these lines,
Gurteen (1998, p. 6) proposes that "knowledge management is an emerging set of
organizational and operational design principles, processes, organizational structures,
applications, and technologies that help knowledge workers leverage their creativity and
ability to deliver value to the organization". As observed, Gurteen (1998) vision implies
that knowledge management involves many functional areas of the organization, since it
does not focus solely on a single process or only on the technologies involved, but also
focuses on human and organizational aspects that are not considered by traditional

definitions.

In the literature it is common to find many proposals about the processes that compose
knowledge management. However, these processes are commonly classified into four
main groups corresponding to the processes of knowledge creation, knowledge
storage/retrieval, knowledge transfer, and knowledge application (Alavi & Leidner, 2001;

Jashapara, 2004). The knowledge management processes will be described below.
2.2.1. Knowledge creation process

The process of knowledge creation is the most described in the literature, often referred
to as acquisition, search, generation, or capture of knowledge in several articles (Gold et
al, 2001). This process aims to create new content or replace existing content to
accumulate valuable knowledge for the organization, achieved through social interactions
of individuals and individual cognitive processes. The process of knowledge creation
focuses on the interactions between tacit and explicit dimensions of knowledge that form
a knowledge spiral at the individual, group, and organizational levels, creating the four
modes of knowledge conversion: socialization, combination, externalization, and

internalization (Alavi & Leidner, 2001; Jashapara, 2004; Nonaka, 1994).
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2.2.2. Knowledge storage/retrieval process

An important aspect to consider in knowledge management is to avoid the loss of
knowledge that has been created. For this reason, the process of storage/retrieval of
knowledge arises with the purpose of storing, organizing, and consulting the accumulated
knowledge of the organization, also called organizational memory (Alavi & Leidner,
2001). According to (Huber, 1991), poor organizational memory arises for three main
reasons: the loss of employees, the failure to anticipate future needs for information and
knowledge, and the lack of awareness among organizational members about the existence

of knowledge or who possesses it.

Therefore, it can be considered that this process oversees managing organizational
memory, including the management of structured information in databases, human
knowledge codified in expert systems, documented processes and procedures of the
organization, and the tactical knowledge of individuals and networks of individuals (Alavi

& Leidner, 2001).
2.2.3. Knowledge transfer process

Knowledge is ubiquitous and can be found at all levels of the organization, and given this
distributed nature of knowledge, the knowledge transfer process plays an important role
in ensuring that knowledge is transferred from individuals or groups to the places and
people who need it (Shujahat et al., 2019). According to Gupta & Govindarajan (2000), the
knowledge transfer process is based on eight basic elements of the communication
process: a message, a sender, an encoding scheme, a channel, transmission through the
channel, a decoding scheme, a recipient, and the assignment of meaning to the decoded

message.

In the literature (Argote et al., 2003; Inkpen & Tsang, 2005; Jashapara, 2004; Khachlouf &
Quélin, 2018; Szulanski, 2000), the transmission channels are emphasized as the most
important aspect, and are commonly divided into four types of transmission (or transfer)

channels. First, informal channels, such as seminars and informal conversations, are
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characterized by promoting socialization but may impede knowledge dissemination and
tend to be more effective in small organizations. Second, formal channels, such as training
days, enhance knowledge sharing but may inhibit creativity. Third, personal channels,
such as in-company internships or face-to-face transfer, are characterized by being more
effective in distributing context-specific knowledge. And fourth, impersonal channels,

such as knowledge repositories, are characterized by being more effective in distributing

generalized knowledge.
2.2.4. Knowledge application process

The knowledge application process is considered as the process that achieves competitive
advantage from knowledge (Alavi & Leidner, 2001), as it is responsible for putting into
practice the knowledge that has been created, stored/consulted, and transferred within
the organization (Shujahat et al.,, 2019). Thus, the knowledge application process focuses
mainly on the use and application of knowledge and aims to convert knowledge into
processes and organizational behavior for problem solving, adjust the strategic direction

of the organization, and improve efficiency (Gold et al., 2001; Shujahat et al., 2019).

According to Grant (1996), there are four mechanisms to apply knowledge in the
organization: rules and guidelines (standards established by the organization),
sequencing (organizing knowledge into activities in a predetermined time sequence),
routines (patterns to coordinate tasks), and problem solving and decision-making groups
(creating groups with intensive communication, where rules, guidelines, sequences, and

routines are used to integrate knowledge).
2.3.0rganization design and coordination and control mechanisms

Organization design is a framework that emerged from research in the fields of
organization and management between the 1960s and 1970s. However, it has gained
renewed interest in recent years due to the new and complex organizational forms that
have emerged due to the rise of complex ecosystems, new configurations, structures, and

distributed organizational forms that sometimes span more than one organization (Good
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etal, 2019). Thus, organizational design seeks the effectiveness, efficiency, and agility that

the organization needs to keep pace with dynamic market environments, especially in

knowledge-intensive industries (Fjeldstad & Snow, 2018; Good et al., 2019).

For authors such as Good et al. (2019), Jonker et al. (2012), and Miterev et al. (2017),
among the most prominent proposals are the work of (Galbraith, 1995) and his star
model, which defines organizational design as "the deliberate process of shaping
structure, processes, reward systems, and people policies and practices to create an
effective organization capable of achieving the organization's strategy” (Galbraith et al.,
2001); the work of (Mintzberg, 1979), which groups organizational design into job design,
superstructure design, lateral linkage design, and the design of decision making systems
(Mintzberg, 1979); and the work of (Waterman et al., 1980) with the 7S model, which
states that effective organizational change comes from the relationship between

structure, strategy, systems, style of management, skills, staff, and superordinate goals.

Coordination and control mechanisms are a fundamental part of organizational design,
considered by some authors (Child, 1973; Galbraith, 1995; Mintzberg, 1979; Van de Ven
et al, 1976) as a key element in organizational design models, and are responsible for
ensuring the proper functioning and alignment of tasks through the integration of
different parts of the organization, and are aimed at meeting the goals and objectives that
are part of the organization's strategy (Burton et al, 2015). These mechanisms are

described below.
2.3.1. Coordination mechanisms

Coordination mechanisms are the tools, technologies, and/or interactions required to
order and bring together employees and interdependent elements of an organization to
achieve the objectives and a certain level of performance (Okhuysen & Bechky, 2009).
According to Child (2015), the main coordination mechanisms can be summarized in

three types, which are discussed below.
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Coordination by a senior manager: centralized coordination mechanisms where

coordination is mainly carried out by the senior management of the organization and is

usually considered a cost-effective way to carry out coordination.

Coordination through formal procedures and planning: coordination mechanisms with a
high level of formalization, divided into three mechanisms (Child, 2015; Mintzberg, 1992):
standardization (set of rules and procedures), plans and schedules (scheduling of
activities to be coordinated), and committee meetings: bringing together members of the
organization to agree upon and coordinate procedures and activities. This type of
coordination mechanisms is usually found in bureaucratic organizations but, in turn, can
work in organizations where activities are predictable and the complexity of their

activities does not warrant great efforts for coordination (Child, 2015).

Lateral coordination: is currently one of the main mechanisms for coordinating activities
within an organization (Galbraith, 2014). This coordination mechanism consists of
integrating the contributions of different people distributed in different units or
departments within the organization to carry out a common task (Child, 2015; Galbraith,
2014; Mintzberg, 1979). With this integration, the organization achieves decentralization
of decisions through the creation of groups with autonomy in decision making, providing

agility to meet organizational needs or problems (Galbraith, 2014).

Lateral coordination, by promoting decentralization and maintaining a balance in
formalization, remains one of the preferred mechanisms in organizations that operate in
dynamic environments, because it allows them to keep pace with market innovation by
being mechanisms that promote creativity and flexibility in group members (Galbraith,

2014).
2.3.2. Control mechanisms

Control mechanisms are defined as the management processes through which the power
and influence of some members regulate organizational activities, in such a way that the

results of these activities align with the objectives, strategy, and expectations of the
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organization (Child, 2015). According to the author (ibid.), there are six types of control

mechanisms (see table 1):

Table 1. Control mechanisms

Control Mechanisms Characteristics
v' Direct supervision of people's activities.
Centralized Personal |v' Centralized decision making.
Control v' Rewards and punishments according to compliance with

personal authority.

Divide the task into defined elements.

Formal methods, procedures, and rules.

Technology designed to limit variation in task behavior.

Rewards and punishments commensurate with compliance with

rules and procedures.

Responsibly designed assignments and units to complete

objectives.

Definition of standard results and objectives.

Delegation of operational decisions: semi-autonomous.

Rewards and punishments according to results.

Allows recording of tasks, to be evaluated remotely.

Employee performance evaluated against other workers.

Use of monitoring to reward and discipline employees.

Use of selection methods to ensure that profiles match the skills

Control through Human required by the company.

Resources Management Training and coaching to reinforce desired profiles.

Evaluation procedures and reward systems.

Development of the employee's personal identity with the

organization's objectives.

v" Strong emphasis on the collective character and mutual support
in the organization.

v' Employment characterized by security of tenure and
progression in the organization.

Bureaucratic Control

AN

<\

Control of Results

Control by Electronic
Surveillance

NEBRREER

AN

<\

Cultural control

Source. Child (2015).

As seen in the table above, the first three mechanisms correspond to mechanisms with a
high degree of formalization and centralization of control. As noted earlier, given these
characteristics, they are mechanisms better suited to old forms of organization or small
organizations. On the other hand, the electronic surveillance coordination mechanism
uses monitoring techniques that reduce the need for formalization and centralization of

control, which makes it more aligned with modern structures.
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3. Methodology

As established by much of the specialized literature (Bluhm et al.,, 2011; Boeije, 2009;
Bryman, 1988; Leech & Onwuegbuzie, 2009; Saunders et al., 2015; Yin, 2014), social
science research mainly follows two methodological strands for solving research
questions, namely quantitative and qualitative. Quantitative research is primarily used to
establish propositions and hypotheses that can be tested by analyzing numerical data,
while qualitative research can uncover meanings and interpretations of a phenomenon
through the analysis of non-numerical data (Balbastre Benavent, 2001; Saunders et al.,

2015).

Given the nature of this research topic, the methodology that best fits is the qualitative
methodology. Our research objective is to analyze how the implementation of big data
affects knowledge management processes and the forms of coordination and control in
organizations and is the preferred methodology to document and conceptualize a new

phenomenon (Bluhm et al,, 2011; Yin, 2014).

In terms of research strategy, the exploratory case study has been selected because it is a
strategy that involves an empirical investigation of a contemporary phenomenon in a real-
life context using multiple sources of evidence. Typically, case studies are conducted when
the researcher does not control the context in which the phenomenon under study is
located and seeks to gain a deeper understanding of that phenomenon (Saunders et al.,

2015).

According to Yin (2014), Dul & Hak (2007) and Swanborn (2010), the unit of analysis in a
case study is directly related to the way in which the researcher has posed the research
questions, and this unit of analysis can be an individual, a group or represent events,

entities, or entire organizations.

Thus, and considering the above, the unit of analysis in this research is the organization,
since the interest of our research is to study how big data ecosystems affect knowledge

management processes and coordination and control mechanisms in the organization
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and, consequently, these organizational aspects need to be analyzed taking into

consideration the entire context in which they are developed.

The basic selection criterion in a case study is, according to Stake (1995), that the cases
chosen should allow the researcher to learn as much as possible about the object of
investigation. This general criterion is concretized in this research through the following

criteria:

e Organizations that have a certain level of maturity in the application of big data

ecosystems.

e Because the phenomenon under study implies that the organization must possess
some kind of method, techniques, or advanced data analysis tools to explore its effect
on knowledge management processes and coordination and control mechanisms,
organizations that are at least at level three in the implementation of the big data

ecosystem will be considered.

e Another important criterion for selecting the research case is that the organizations to
be studied must have a strategy and a culture for knowledge management, being
desirable that the organization has a visible knowledge management process with

clearly defined objectives and practices.

e From the point of view of their demographic scope, the organizations to be studied
should be in Colombia, given the geographical location of the researcher at the time of

conducting the case study, thus facilitating his access to the primary data.

e The researcher needs to have access to the phenomenon under study, for which it is
essential to develop a good relationship with the informants, all of which will result in
better access to information and, consequently, in a better development of the

fieldwork.

In practice, the application of these criteria will involve a systematic and thorough

assessment process to ensure the selection of suitable organizations for the study. Firstly,
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a comprehensive review of potential organizations will be conducted to identify
candidates that exhibit a certain level of maturity in their big data ecosystem
implementation. This evaluation will include examining publicly available information,
such as organizational reports, case studies, and online presence, to gauge the extent of

their big data initiatives. Organizations meeting the minimum requirement of being at

least at level three in their big data implementation will then undergo further scrutiny.

This will involve in-depth interviews and discussions with key stakeholders within the
organization to understand their approach to knowledge management and ascertain the
presence of a robust strategy and culture for knowledge management. Throughout this
process, establishing and nurturing relationships with informants will be paramount to
gain insights into the organization's operations and ensure effective data collection. By
adhering to these rigorous criteria and methodological approaches, the research aims to
select organizations that provide rich and relevant insights into the interplay between big
data implementation, knowledge management processes, and coordination and control

mechanisms.

As previously mentioned, varying levels of big data implementation can impact
knowledge management processes and coordination and control mechanisms through
different means. Therefore, it is imperative to examine multiple cases exhibiting various
degrees of maturity in big data ecosystem implementation, thus necessitating the design
of a multiple case study. In this article, we present the first case study developed by
researchers, which has been addressed in depth. Additionally, other companies in
different economic sectors were studied, and the results obtained, along with the

collective case analysis, will be elaborated upon in subsequent articles.

In this research, two basic methods were used to collect information on the cases to be
studied: in-depth interviews and corporate documentation. As regards in-depth
interviews, and as established by Tellis (1997) and Yin (2014), data collection in a case
study involves the development of three main tasks: preparing for data collection,

distributing the questionnaires (interview script, in our case), and conducting the
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interviews. The second source of information utilized is corporate documentation.
Employing a second source of evidence enables triangulation of the information obtained
through interviews, thereby enhancing the internal validity of the conducted research.
Various types of documentation have been collected and analyzed, including information

available on the websites of the cases studied, corporate reports, management reports,

strategic plans, quality manuals, and work procedures.

Once the interviews have been transcribed and reviewed, the corporate documentation
and field notes organized, the next step is to analyze qualitative data. Qualitative data
analysis, one of whose best-known techniques is "pattern matching" (Dul & Hak, 2007), is
based on segmenting the collected data into manageable parts, units or elements, and then
reorganizing them in a comprehensible way by looking for patterns and relationships
between the parts or elements, in order to create an understanding of the phenomenon

from a theoretical perspective (Boeije, 2009; Flick, 2018; Miles et al., 2015).

Considering the above, in this research, a mixed coding approach will be adopted. Initially,
codes will be defined based on the researcher's theory and experience. Subsequently,
given the exploratory nature of the research, additional codes will be generated that have
not been previously considered and will emerge from the observed evidence. Therefore,
a deductive coding approach was undertaken, based on the main concepts explained
above. Following this, an axial coding process was conducted to establish subcategories
and categories that integrated the codes generated in the first phase of the analysis

process.

Based on Saunders et al. (2015) and Yin (2014), different tactics were defined to ensure
the quality criteria in this qualitative research. Internal validity was excluded from
consideration, as this test is required in explanatory or causal studies but does not apply
in descriptive or exploratory studies (Yin, 2014). The criterions and tactics used are as

follows:
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Reliability: use a case study protocol, develop a database of case studies, use of textual

quotes from interviewees.

Construct Validity: use multiple sources of evidence (interviews, corporate documents),

triangulation, review of draft reports.

External Validity: use replication logic, selection of cases with different characteristics,

explanation of the context of the case study.

Once all methodological aspects applied in this research have been defined, the following

section will present the results obtained in the case study.
4. Results: case study
4.1.Economic activity

The economic activity of the selected company?3 is, firstly, the production of biofuel,
produced from biomass, that is, organic matter originated in a biological process, usable
as a source of energy; secondly, the production of biodiesel, derived from natural lipids
such as vegetable oils or animal fats with or without previous use, through industrial
processes of esterification and transesterification; thirdly, the production of
petrochemicals, such as Diesel fuel oil D6, Diesel D2, ULSD (Diesel), Ethanol E10, Jet fuel
A1/B, colonial grade 54 fuel, petroleum coke, liquefied natural gas (LNG) and liquefied
petroleum gas (LPG); and finally, the production of oleochemicals, such as crude palm oil,
RBD palm oil, crude palm kernel oil, RBD palm kernel oil, RBD palm stearin and RBD palm

olearin.
4.2.Knowledge management process

When the company was founded, it focused on creating the knowledge required to start
operations under its own business model, considering the weather conditions of the city,

a process that took approximately four years. This has resulted in some 250 unique

3 The name of the company is not shown due to confidentiality restrictions.
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"recipes” that have been documented to carry out its operation, recipes that include some
20 variables such as the quality of the input, the temperature, desired final quality, etc.
Thus, these recipes are kept in a database to store the fundamental explicit knowledge
that the organization has, where all the tacit knowledge that may arise from its employees
and from the operation itself is stored, and, in addition to this, documentation on the tests

and experiments that have been carried out in the process, documentation that is

constantly updated.

Knowledge has been focused on the operational part, considered to be the axis of the
organization and where most of the employees are concentrated, so that the transfer of
knowledge is done through externalization strategies, which convert the knowledge that
arises from the operation into explicit recipes and, in addition, a socialization of this
knowledge is performed within the operational part having as main actor the engineer in
charge of the operation for this socialization. Consequently, the knowledge generated has
allowed the organization to drive innovation by developing new procedures and

processes in its market, thus differentiating itself from its competitors.

The organization includes its other functional areas into its knowledge management
through an optimization model, which includes, in addition to those mentioned above,
business variables that do not belong directly to the operation, where stored data and
documentation are analyzed to make decisions at an operational and strategic level.
Therefore, this has been the main application of the knowledge that has been created,
stored, and transferred within the organization since its foundation, and has allowed
making decisions supported by the model to be better than those that were previously

made based on the intuition of the company manager.
4.3.0rganizational structure and coordination and control mechanisms

On the other hand, the company has only 12 employees, including the president of the
organization (the owner) and two members of the board of directors. Therefore, with so

few employees, the organization has a hierarchical and centralized structure in which
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strategic decisions are made directly by the president. However, the participation of the
board of directors and other managers is important for suggesting options on issues such

as strategies, innovation ideas, financing, and planning, thus supporting the president in

the decision-making process.

Despite the above, the company would not be considered a bureaucratic organization
because it has a low formalization and delegation of operational decisions, since there are
no procedures or plans governing the work of employees. In contrast, the plant manager
oversees their specific area by coordinating the activities of the workers, primarily

through direct supervision.

The organization has two control mechanisms. First, centralized personal control, as
decisions are largely centralized in the president, who has direct supervision of his
employees and all aspects of the organization. Second, the organization employs results-
based control because, despite centralization, each area has well-defined responsibilities
without being governed by formal procedures and rules, with clear objectives and goals

to be met in each area, and with semi-autonomous delegation of operational decisions.
4.4.Big data ecosystem implementation

Regarding the big data Ecosystem and based on Maldonado Ascanio & Balbastre-Benavent
(2018), in the first dimension, it was found that the company places significant
importance on collecting and analyzing data from its production process, allowing the
creation of knowledge and support for decision-making through the optimization model
developed by the organization. Thus, it is considered that the organization is at level three

in the dimension of organizational involvement of big data.

In the second dimension, it was found that the company has trained its employees in the
use of IS and IT associated with production, and the president is fully trained in making
decisions based on the optimization model and the administrative and accounting IS.
Therefore, it is considered that the company is at level three in the dimension of Human

Factors and its Machine-Systems Relationship.
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In the third dimension, the company is analyzing data with a low volume (only two data
sources) and using descriptive analytics to generate reports and make decisions. It is

considered that the organization is at level three in the Method Used dimension of

Analytics.

In the fourth dimension, it was found that the company utilizes real-time processing with
self-regulation of the production process and batch processing for reporting and decision
making. Therefore, it is considered that the organization is at level five in the BDA tool

class dimension, a level obtained due to the particularity of its production process.

In the fifth dimension, it was observed that the production process has integrated certain
Cloud Computing solutions to store the data generated from the process and a basic
artificial intelligence that allows the production process to self-regulate. All of this is
integrated with the information systems managed by the company and the optimization
model. However, these solutions are still specific applications and do not integrate the
administrative areas of the organization. Therefore, it is considered that the organization
is at level four in the BDA tool class dimension, due to the particularity of its production

process.
4.5.Factors and relationships identified in the case

Thus, regarding the relationship between the big data Ecosystem and the knowledge

management processes in the company, our analysis has revealed the following:

¢ Knowledge creation is influenced by the big data ecosystem given the self-regulation
of the production process where decisions are automatically made based on the
indicators needed from a specific recipe. Therefore, the process can measure
indicators needed to obtain the desired quality of the final product, making changes
based on existing knowledge in the recipes, resulting in data that, after analyzed by
the plant manager (an expert in the process), is used to propose improvements to the
recipes, thus obtaining a predictive knowledge creation that arises from the automatic

analysis of the process. In turn, it is considered that the creation of predictive
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knowledge promotes the implementation and/or advancement of the big data

ecosystem.

Knowledge storage is influenced by the big data ecosystem through a system that
allows the storage of data and decisions made automatically by the process, for real-
time consultation by the process managers and the president to adjust the recipes,

being automatically stored by the same process.

Knowledge transfer in the company happens in a reciprocal way between the process
(machines) and the people responsible for it, through the communication of the
recipes (explicit knowledge) to the process and the feedback provided by the process,

which allows to improve the recipes in conjunction with the optimization model.

As mentioned above, decision making in the organization is mainly made by the
president. However, the knowledge embodied in the optimization model and in the
recipes means that certain operational decisions are made automatically. Therefore,
as these automatic decisions are based on knowledge, it implies that the big data

ecosystem has led to an automatic knowledge application.

The relationship between the enterprise big data Ecosystem and the coordination and

control mechanisms is not bidirectional in some components. In this regard, our analysis

has revealed:

Given the organization’s small size, no significant influence of the big data ecosystem
on the coordination mechanisms was noticed. Coordination remains managed by a

senior manager.

With the existence of pre-established parameters and indicators for production that
are automatically measured, the management and plant manager can measure in real
time the quality objectives of biofuels. Through the optimization model, the
organization can establish the profitability of the business obtained from its

operations, which now includes automatic performance measurement.
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With the introduction of the big data ecosystem, the organization is performing a
reciprocal control of results between people, machines, and the model (system),
where sometimes human intervention is not needed to carry out the control. It is

considered that a synergistic control between people, machines and systems is being

carried out.

Among the factors and patterns that have emerged for the case, several have been

identified:

The commitment of the management has been of great importance for the use and
development of optimization models and process automation, which has led to data
taking center stage in all its activities, in such a way that it influences the

implementation of the big data ecosystem.

Innovation has been one of the pillars of the organization's development since its
inception, so the support and commitment of the management to drive innovation has
been important, especially for the development of systems and technologies
associated with the big data ecosystem, which also influences innovation by driving

the constant development of new and better systems and technologies.

It is considered that innovation promotes the advancement of knowledge
management processes in big data ecosystem environments. Innovation will drive the
development of agile practices for the creation, storage, transfer, and application of

knowledge within the organization.

It is considered that the implementation of big data ecosystems, the knowledge
management process driven by the ecosystem, and the coordination by managers, are
factors that converge to make better decisions within the organization, using the new
knowledge and technologies that are integral to the ecosystem. This, in turn, is
expected to lead to improvements in the performance and profitability of the

organization.
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Figure 2. Final relationship model for the case study
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5. Discussion

This case study aimed to analyze a relatively unexplored terrain in the field of
organizational management. Based on the findings, it has been discovered that the
implementation of a big data ecosystem can lead to changes in organizational design
factors and knowledge management processes, a phenomenon that still requires further

understanding of its influence.

As mentioned earlier, research on the influence of big data ecosystems has primarily
focused on the relationship between knowledge management processes and the big data
ecosystem (Intezari & Gressel, 2017). However, studying the relationship between
various organizational factors and the big data ecosystem is crucial for understanding
how these processes are modified within the organization and, consequently, how they
facilitate the implementation of the ecosystem. This case study has confirmed that

knowledge management processes play a significant and reciprocal role in the
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implementation of the big data ecosystem, which is in line with authors such as Lugmayr
etal. (2017), Santoro et al. (2018) and Tian (2017). In addition, a key contribution of this
study has been the further investigation of coordination and control mechanisms to better

comprehend the changes occurring in this domain.

Galbraith (2014) suggests that coordination mechanisms will be affected by the
implementation of big data, leading organizations to employ electronic coordination, the
use of matrix structures, and decentralized decision-making. However, contrary to this
assertion, our case study did not find evidence of such changes. Instead, it was found that
the organization prefers to maintain its current organizational structure with the
implementation of the big data ecosystem, and that coordination by a senior manager
persists post-implementation. Therefore, it is considered that this discrepancy with the
literature may be due to the tendency of medium and small organizations to maintain

their structures, or to cultural factors specific to the region.

Regarding control mechanisms, the authors McLeod et al. (2017) argue that with the
implementation of the big data ecosystem, traditional control mechanisms such as
centralized personal control or bureaucratic control will be used less frequently, shifting
towards more analytical methods like control through human resource management and
cultural control to develop in employees the necessary analytical skills to leverage big
data (Murawski & Bick, 2017). However, in the case study, it was found that traditional
control mechanisms continue to be maintained, contradicting the conclusions drawn from
the literature. Therefore, it is believed that this may be due to the same reasons discussed

earlier for coordination mechanisms.

The case study provides insights into factors and relationships not found in the literature.
Firstly, management’s commitment to utilizing optimization models and process
automation has placed data at the forefront of all activities, influencing the
implementation of the big data ecosystem. Secondly, innovation, supported by
management, propels the development of systems and technologies associated with the

big data ecosystem, fostering continuous improvement, and shaping innovation within
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the organization. Thirdly, innovation drives the advancement of knowledge management
processes within big data ecosystem environments, facilitating agile practices for
knowledge creation, storage, transfer, and application. Lastly, the confluence of big data
ecosystem implementation, knowledge management processes, and managerial

coordination synergistically enables better decision-making within the organization,

harnessing new knowledge and technologies to bolster performance and profitability.

The study's practical findings go beyond academic discussion, offering useful insights for
decision-makers in organizations and stakeholders in the biofuels sector. By showing how
a big data system affects how organizations are structured and how knowledge is
managed, this study helps with making strategic decisions. Biofuels sector organizations
can use these findings to improve how they operate, manage knowledge, and make
decisions. Understanding the impact of big data adoption helps stakeholders adjust their
strategies to take advantage of new opportunities and avoid risks. Recognizing the
importance of managerial coordination and control mechanisms in integrating big data
initiatives can foster a culture of innovation and flexibility, making organizations more
competitive in the biofuels industry. Overall, the study's insights support informed
decision-making for sustainable growth and innovation in both organizations and the

biofuels sector.

6. Conclusions

The final model of relationships explains how the reciprocal link between the
implementation of big data ecosystems, knowledge management processes, coordination
and control mechanisms and, in addition, how other factors and connections influence the
reciprocal relationships mentioned above, thus demonstrating that the implementation
of big data ecosystems involves many organizational processes and that these processes

must evolve with the arrival of this type of systems and technologies in the organization.
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This research aimed to explore a practically unknown terrain in the field of organizational
management. But despite this, the effect that big data has brought to a variety of

organizations around the world is undeniable, a phenomenon that has a long way to go to

understand its influence on organizations.

Research on the influence of big data ecosystems has focused mainly on the relationship
between knowledge management processes and the ecosystem itself. However, studying
the correlation between different organizational factors and the big data ecosystem is
fundamental to understand how these processes are modified in the organization and, in
turn, how these processes favor the implementation of the ecosystem. Therefore, in
addition to knowledge management processes, coordination and control mechanisms
have been selected to understand the changes that occur in this area, which has been the
main objective and research question to be solved and is an important contribution to the

literature in this field.

This study faces certain limitations. Firstly, the small sample size of the case studied
implies that the results obtained cannot be extrapolated to other populations or markets
different from the Colombian one, where the cases were selected. Additionally, the
selection of cases was based on specific criteria, which could influence the obtained
results. This limitation is inherent to the case study strategy employed, where the
relevance of the chosen cases is more important than statistical representativeness.
Secondly, the relationship model was developed inductively due to the exploratory nature
of the research, meaning that the relationships were not statistically tested. Therefore,
future research could confirm or modify the proposed model. Thirdly, the selection of the
interviewees in the organization, occupying middle management positions, could
introduce subjective biases in the collected perspectives and opinions. It would have been
desirable to have information from individuals at different hierarchical levels to facilitate
data triangulation. Additionally, other interviewees from functional areas not considered
in this research could provide additional perspectives on the implementation of the big
data ecosystem. Lastly, although limiting factors in the relationship between big data

implementation and knowledge management processes were identified, the research
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results did not provide relevant information on these factors, constituting a limitation.
Therefore, future research should address this aspect to better understand how these

factors influence big data application in knowledge management.

Future lines of research should primarily focus on verifying the factors and connections
raised in the final model. The exploratory nature of this research leads to conjectures
regarding certain aspects. The aim of this case study is to serve as a starting point for
researchers, entrepreneurs, and organizations to further develop the theories and
theoretical proposals presented, to better understand the phenomenon of big data in
organizations. Subsequently, statistical testing of the hypotheses that may arise from such

models can be performed.
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