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ABSTRACT

Currently, Big Data is an important concept due to the pervasive use of electronic devices, computerization,
and information sharing worldwide. Despite the focus on Big Data, studies lack an explicit definition of the
Big Data concept. Big Data is assumed to present natural solutions to government and private sectors, but
the practical results of Big Data in other sectors are still unknown. This paper discusses Big Data
concerning two perspectives: decision-making process and knowledge creation theory. The main finding of
this investigation is that Big Data represents an exceptional source to generate new knowledge that supports

the decision-making process in companies.
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1. INTRODUCTION

In order to run a competing business, it is
important to analyze the quality of data to improve
the productivity and effectiveness of business
systems [1]. Decision Support Systems (DSS)
represent an important asset for analysts because it
transforms input data into valuable information, and
consecutively, this information is converted into
knowledge to improve the decision-making process.
Unfortunately, conventional DSS and Business
Intelligence (BI) methods necessitate in excess the
application of basic archival data and simple
analysis techniques in order to foresee future
decisions, to identify bias or to discover new
opportunity [2]. The reduction of required time to
respond to an injurious event is an important factor
to maintain competitiveness. Fast and minimum
delay in managing and analyzing business events is
important, however challenging to attain [3]. The
challenges are amplified by the processes that
require the integration of internal data (from the
company) and external data (outside the boundary
of the company). Usually, the external data is
collected from heterogeneous systems such as
document management systems, ERP systems,
business process execution language engines, etc.
This diversity of external data makes the gathering,
aggregation, and evaluation of a huge number of
data excessively complex [4] and the existence of
big data make these processes more difficult.
Accordingly, the DSS’s landscape is changing from

its basis because of the availability of a large
amount of information (with different formats)
collected from different datasources.

Every Company improves its decision-making
process by exploiting well-structured information.
To obtain structured information, they need to
gather, save, and analyze data and convert the
results into relevant and usable information. The
analysis and conversion activities require an
appropriate context consisting of a user-friendly
interface, a processor core with suitable intelligence
and finally, an immense and general data
repository. The repository contains data collected
from various and distinct types of internal and
external data sources. The repository can be a data
mart, data warehouse, or Big Data.

In recent years, Big Data has received much
attention. At present, the quantities of available data
are entirely different from what was available
previously because of the tremendous improvement
in information availability, technological progress,
and the growth of electronic device use. Even with
numerous studies on the definition of Big Data,
there isn’t an explicit definition for Big Data that is
approved by industrialists and academics [S]-{7].
Big Data is described as “the enormous and
continuously created computerized data sets that are
generated by interaction with online technologies”
[8]. Additionally, Big Data is defined as a tool
(allowing information gathering from distinct
databases) and an activity (allowing people
managing huge quantities of data) [9]. In a
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governmental context, Big Data is presented as a
different type of internal database (for example
online feedback and health care) and an external
data source (for example data from a statistics
center). Combining data collected from external and
internal data sources allows the creation of new
knowledge.

The current study is empirical and has two
purposes. The first one clarifies and defines the Big
Data concept and the second purpose is to
investigate the possibility of integrating Big Data
into the decision-making process to support
decision-makers to earn worthy insights from Big
Data by applying Big Data analytics with a view to
apply Big Data techniques and tools in all decision-
making stages. Accordingly, the present paper
proposes the development of a model that integrates
BI and Big Data in Simon’s decision model and
describes the advantages and disadvantages of using
the repository to discover new knowledge.

The remainder of this paper contains five
sections: the literature review where the definition
of Big Data and BI are described in section 2. A
framework that integrates BI, DSS and Big Data in
Simon’s model is detailed in section 3. Section 4
presents a deep discussion of the proposed model.
Finally, to summarize, section 5 provides a
concluding discussion.

2. LITERATURE REVIEW

The term “Big Data” is used to represent the set
of data that grows hugely and becomes
inconvenient to process by applying the usual
database management methods. Furthermore, the
big data size expands over the border of
traditionally applied storage systems and software
tools to gather, save, handle and the process the
data in acceptable time [10]. The Big Data analytics
express the application of complex analytic
methods to Big Data. Big Data analytics assist in
revealing new knowledge which may cause
changes in business. But since Big Data contains
huge data, then its management is a real challenge
[11]. Advanced analytics help considerably the
improvement of decision-making, risks reduction
and relevant hidden insights discovery from
datasets. Generally, the automation of decisions is
not sufficient, but instead, it can be supported by
the analysis of complete (rather than sample)
datasets by applying big data methods and
techniques [12]. Besides, the researchers have been
interested to decision-making process and its
management, and they were exhaustively discussed
in the literature. The well-known proposed model

and used by almost all decision-makers is called
Simon’s model which contains four stages:
intelligence, design, choice, and implementation
[13]. On the other side, Big Data pipe contains set
of phases, and each phase has its own problems and
needs decisions (such as data gathering, data
analysis, data cleaning, data integration with
another dataset, decision-making based on analysis
outcomes). At the end, for the sake of producing
significant value by analyzing Big Data, all these
problems and decisions should be efficiently taken
into consideration and adjusted for.

The decision-makers are consistently looking for
any opportunity to improve the quality of their
decision. Particularly they are interested in Big
Data, and it used to improve the conventional
decision-making process. Consequently, the
integration of Big Data analytics methods and
techniques in decision-making process should be
investigated by researchers to provide relevant
insights for decision-makers and improve the
quality of their decisions.

Despite the focus on Big Data, insufficient
information about what encompasses the Big Data
concept is available [14]. Thus, the primary purpose
of the current study is to clarify and define the Big
Data concept. The concept of Big Data and its
applications became apparent due to the growing
quantity of data collected from different internal
and external data sources that are characterized by
four features (Figure 1): Volume, Variety, Value,
and Velocity. Volume refers to data quantity;
Variety considers the diversity in types and sources
of data; Value describes relevant invisible
information in huge data sets, and Velocity is the
measure of how fast the data is analyzed and
handled [5].

* Large amount of Data
Volume

* Data need to be analyzed quickly
Velocity

* Different types of unstructured and

Variety structured Data

+* Extracting business insights and revenue
from Data

Value

Figure 1: The Four Vs of Big Data

Big Data is very useful in decision-making,
particularly in the intelligence phase. The
intelligence term denotes the discovered knowledge
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using mining techniques. Accordingly, Big Data
usage is associated with the utilization of BI
algorithms to support the administrative processes
with an intelligent assistance system. The needed
data for business knowledge should be gathered,
cleaned, saved, and analyzed. Since data cleaning
and analysis phases are complex, the BI techniques
and methods are required.

2.1. Big Data

The amount of data available to companies is
increasing rapidly, not only in volume but also in
the diversity of data gathered from multiple
channels. These channels vary from information
from social media to clicks on the Internet.
Furthermore, companies gather, analyze, and
respond to requests very quickly.

Big Data has several definitions, and many
attempts have been made to describe Big Data [15].
Big Data is defined as digital information [§]
collected from different sources such as videos and
pictures, maps, health records, customer feedback,
purchases in stores, web pages, social media
accounts, geographic locations, etc. The definition
of Big Data encompasses anything from numbers
and figures to computing power and central
properties [16]. Additionally, Big Data is defined as
techniques, methods, and tools that can be used by a
company to create, treat, and handle a huge amount
of data and storage facilities [9]. Similarly, Jordan
[17] defines Big Data as an analytical instrument.

Wren and Hoskisson [18] described Big Data as
excessively large data sets that cannot be managed
and analyzed with classical data processing
methods and that accordingly need new
technologies. Additionally, it is hard to derive any
value from Big Data. Therefore, Big Data is defined
as a data set that surpasses the enterprise’s aptitudes

to analyze and store for decision-making purposes.
Big Data consists of three features:

1. Maximize algorithmic accuracy and computing
power to collect, analyze, combine and interpret
large datasets.

2.Draw on large data sets to determine patterns to
make legal, technical and economic claims.

3.Generate  insights that were previously
impossible, from knowledge and intelligence
offered by the large data sets.

Big Data can be considered an evolution in data
management. Big Data technology is defined as the
creation of modern infrastructure, conceived to
deduce value from an immense volume of different
types of data with minimum cost, by capturing,
discovering and/or analyzing high-velocity streams.

Despite the variety and differences in Big Data
definitions, there are some similarities related to the
size and volume, variety and complexity [16], [19].
Complexity refers to the structure and behavior of
data intricacy, the data correlation, and data sharing
through objects [20]. Another similarity is related to
techniques and methods used in data management.
Figure 2 summarizes the different definitions of Big
Data as presented in the literature.

Big Data

| | |
Digital Data ootlane
Processes
N 1
Extremely Big Data
Large Dataset Technology
| 1
Techn‘n]ugml Change in Data
and Cultural =
Managements
Phenomenaon =

Figure 2: Big Data Definitions

Table 1: Compares the Main Features of Normal Data and Big Data

Perspective Normal Data

Big Data

Objective . . oo
management in a specific situation.

Conceived to give answers for a particular query and

Outlined from a pre-determined objective and has a
high flexibility level.

Data location

Data are available in company databases and files.

Data are an aggregation of data collected from distinct
media, located on multiple servers. The framework is
a distributed system with several servers connected to
allow information storage and processing.

Data struct .
ata structure organized spreadsheet.

Data are structured as regular records in an

Unstructured data (such as text, sound, movies,
images, etc.).

Data definition .
objectives.

Data is defined by their users according to their

Data is defined by different people. Other users use
data: Several people in distinct companies contribute
to broadcast information.

Analysis

The data analysis for a given project is systematic
because the structure is uniform and predefined.
Additionally, SQL with well-chosen programming
languages can be used to define methods for data
analysis, processing, and mining.

The data analysis is performed incrementally.
Different methods are used for data extraction,
revision, normalization, processing, visualization,
interpretation, and then analysis.
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To summarize, Big Data is a familiar universal
term, but basically, Big Data introduces two
challenges for companies:

e Company managers have to supply new
equipment prepare for a possible complete
transformation in information gathering and
analysis.

e More importantly, the entire company has to
accommodate to the new process, particularly
decision making, by perceiving the substantial
significance of Big Data.

Companies need to consider Big Data in their
decision-making process by focusing on the
opportunities and values offered by Big Data
because the preferences of consumers vary
regularly (hourly) and everything in the world is
constantly connected. Accordingly, analysts check
various communication channels simultaneously
and track decision behaviors or certain profiles.

2.2. Business Intelligence

According to Simon’s model, the decision-
making process for a particular company always
starts with the intelligence phase in which the
problem is identified, and information about the
problem is collected. In this phase, we apply
problem structuring techniques. Additionally, BI
tools can be used to assist the company in
discovering possible solutions to the problem by
performing detailed analysis and data integration
[21]. In addition to problem-solving, BI provides
decision opportunities that contribute to decision
support. BI can be defined according to two
perspectives: technical or organizational decision
making [22]. Additionally, there are two types of BI
concepts: one focuses on approaches for data
storage and data mining to discover new
knowledge, and the other focuses on data analysis
to support decision making processes in business
[23]. In the current paper, we will consider BI as a
technology-driven process that combines technical
and organizational perspectives to generate the
required information to  support decision
opportunity generation, decision making, and
learning processes. Thus, BI includes all methods
concerned with relevant information extraction
from large data sources that exist inside a company
to support the decision-making process.

Data have two different aspects [20]:

1.Smart Data Processing is concerned with data
analysis and assessment to provide decision
support and to guarantee the alignment of
company performance with the company strategy

and to provide information about used processes,
which will be incorporated with existing
knowledge.

2.0Organizational Learning defines the process of
discovering new knowledge that will be
disseminated to people for use.

On the other hand, BI is defined according to
three different perspectives [16]:

1. Product: Bl is defined as an IT tool that includes
all fundamental components and is considered the
engine of DSS that provides analytics for the
decision maker.

2. Process: Bl is defined as the implementation of
all fundamental components to reduce the needed
time to make a decision by assisting the decision-
making process.

3. Organization: Bl is defined as a component of
the decision process that includes human
competencies and IT components to make
strategic decisions to realize the company’s plan.
BI supports system flexibility, integration with
other systems, risk management and data quality
[22].

Another perspective termed socio-technical [24],
reinforces  the  relationship  between  BI
organizational learning and knowledge management
by considering features focusing on human
interaction such as leadership, culture, and metrics
for proper implementation. Figure 3 illustrates this
perspective.

Decision
Making

Business
Intelligence

Knowledge

Information

Figure 3: Bl as Business Process Support

As shown in Figure 2, there are two parts:
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e Business process contains the decision-making
processes and actions required to implement
decisions.

e Toolset makes the information evolve by
supporting the necessary transformations from
data to knowledge and by applying Artificial
Intelligence techniques.

In Figure 2, the aggregation of business
processes, BI, and toolsets, can be considered
components of DSS because these components
describe  information  transformations, their
exploitation in the decision-making process, and
finally feedback collection to start a new
information transformation cycle.

A DSS is an interactive computerized
information system that aids decision-makers in
using data. A DSS uses artificial intelligence
models and techniques to find the best solutions for
unstructured or semi-structured problems [25]. A
DSS processes, analyzes, shares, and visualizes
essential information to support the process of
information transformation and integration and thus
improves company knowledge. Thus, a DSS is an
information system developed to provide solutions
for decision-making problems.

2.3 Decision support systems (DSS)

Usually, decision refers to a viewpoint, attitude
or judgment obtained after investigation or
evaluation. The decision is a cognitive phenomenon
and the result of a complicated process of
consideration that considers the appraisal of
important outcomes and uncertainty. Decision-
making is a process that implicates many activities
such as understanding, assessment, and advise a
particular action to allocate irrevocably set of
resources in order to achieve a particular target. The
main activities of a decision process are discover
information, interpret information, apply decision
criteria, and implement subsequent action. The
economic theory is the root of decision theory
because organizations make decisions in order to
maximize benefits based on rationality and
expediency. Nevertheless, the construction industry
applied the utility theory and the experience was
successful and was adopted as a leading model for
standard decision-making. However, the model is
considered as ideal because the theory is considered
idealistic, however, because it concentrates on the
description of steps that the manager should follow
to make decisions instead of the actual steps of
decision-making. Decision-making represents a
significant part of management because decision-
making is involved in all managers’ tasks including

planning, organizing, staffing, delegating or
directing, coordinating, reporting, and budgeting
(note the acronym POSDCORB). Accordingly,
decision-making represents the most important
management task. This section describes Simon
model decision-making process which is considered
as a standard rational model.

Information is considered as an important and
relevant asset for the decision-making process and
needs a mechanism to convert data into valuable
and relevant information to be wused by
organizational processes. Usually, information
systems are employed for this purpose. Particularly,
the DSS process, analyze, share and visualize the
relevant information to support the process of
knowledge extraction, integration, and conversion,
and thus improve the decision-making process.
DSS are information systems developed to
determine possible solutions for decision-making
problems. Specifically, DSS are defined as an
interactive computer-based information system that
aid decision-makers to use information, methods,
visualization techniques, and interfaces to work out
unstructured or/and semi-structured problems. DSS
are strongly related to the intelligence-design-
choice model, with extra potentiality in the choice
phase. The principal purpose of DSS is to help
decision maker by providing possible and suitable
solutions for a particular problem. Although the
decision-makers (human) make the decision, the
DSS provides a friendly interface to assist the
decision-makers in  building scenarios and
simulating and obtaining visualizations and reports
[25].

In Simon’s decision model (Figure 4), there are
three phases in the decision-making process:
intelligence phase, design phase, and choice phase
[26]. Each phase uses techniques and methods from
an organizational perspective (such as knowledge
management, multi-criteria decision aids, and
problem structuring methods) and a technical
perspective (such as data marts and data
warehouses). The organizational methods gather
information about members involved in the
decision-making process. However, technical tools
are essential components used for information
storage, access, analysis, knowledge discovery and
sharing in databases. Technical tools also provide
support for the application of methods and
techniques from organizational perspective.

Intelligence Phase: The purposes of this phase
are to find, identify, and formulate the problem or
state that needs to take a decision. It is important to
differentiate between the problem signs (called
problem symptoms) and the underlying problem
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itself (called problem cause root). This situation is
known as “deciding what to decide”. The
intelligence phase involves, for instance, a
comparison between the actual project progress
status and the project plan. The outcome of this
phase is a decision statement.

| Intelligent H Design >—>| Choice
y

Model Validation

Outcome
Success

Failure

Solution Testing

A

Reality of
Situation
I

Implementation

Figure 4: Simon’s Decision Model

The term “intelligence” in this phase name is not
clear because habitually, the term intelligence is
used in decision-making context in an informal way
to express what is used after knowing a decision
must be taken. Simon adopted the word
“intelligence” from its meaning in military context
where the information is gathered without knowing
why (i.e., what this information will serve to in
reference of decision-making). The decision-
making in a business context, usually a huge
quantity of information is collected before realizing
that a decision is needed.

Design Phase: The main purpose of this phase is
the identification of all available solutions.
Consequently, an extensive effort is needed to
investigate all possible alternatives. This phase
consists of invention, development, and analysis of
available option in order to find alternative
solutions. In this phase, the chief executive
consumes a large fraction of time, together or
individually pursuing to create, develop and
identify the majority of solutions for managing the
problem context where a decision is required. This
phase requires a lot of creativity and innovation to
identify and develop design solutions.

Choice Phase: the main objective of this phase is
the evaluation of the solutions that were developed
in the design phase and select the best one
according to the problem context. The result of this
phase is a decision (selection of the best solution) to
be implemented. Simon believes that the time spent
by the chief executives in this phase is small than
the time spent in design phase as the choice
between alternative solutions already designed and

evaluated their impacts (advantages, disadvantages)
to solve the current problem.

These three decision phases are not independent
as they are described. Simon detected the mutual
dependence between the three phases, and he cited
cases of feedback between the phases. He also
mentioned that each phase is treated recursively as
a decision in itself. Accordingly, Simon’s model
allows us to avoid the usual problem facing the
decision-makers which is known as artificial
reduction of decisions. This innovative idea brings
the investigation of decision making from the
management stories and links it strongly to the of
Information Systems (IS) context [27].

This looks easy, but unfortunately, it is a little bit
difficult as the problem may have different goals
and each alternative illustrates a situation which
makes the selection in choice phase a challenging
task. Besides, the uncertainties related to outputs
and situations make the assessment of a particular
alternative hard.

3. INTEGRATION OF BI AND BIG DATA
IN THE DECISION-MAKING PROCESS

This section proposes a model for integrating some
of these tools in the decision-making process. The
proposed model maps Big Data analytics and
techniques to different phases of decision-making
process. Therefore, if the data is big, then the
analytics and the decisions are also big. The related
literature was thoroughly analyzed and synthesized,
and the state of the art of Big Data technologies
(analytics and applications) was investigated to
contribute to the elaboration of our model.
Nevertheless, our model does not include all Big
Data analytics, methods and technologies and
sooner can be considered as an abstraction of some
acceptable strategies to integrate Big Data analytics
in decision-making process.

The decision-making process
phases:

contains four

Intelligence Phase: All required data to find out
the problems and the opportunities is gathered from
internal and/or external datasets. Consequently, the
main objective of this phase is the identification of
Big Data sources and then the collection of data
from identified sources. This data is processed,
saved in any Big Data storage (such as HDFS or
NoSQL) and managed by any Big Data tool (such
as conventional DBMS, EDW and MPP databases)
and organized and displayed to decision-maker.

Decision Phase: The main objective of this phase
is to identify the possible solutions by developing
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and analyzing the model representing the problem.
This phase contains three steps: planning (selection
and planning of appropriate model for data
analytics), data analytics (application of the
selected model) and analysis (analyzing the model
outputs).

Choice Phase: The main purpose of this phase is
the evaluation of the effects of the selected model
in the design phase. This phase contains two steps:
evaluation (the solutions and their effects are
evaluated and prioritized by applying Big Data
visualization tools such as ADVISOR or Gephi)
and decision (selection of the best solution).

Implementation Phase: The objective of this
phase is the implementation of the selected solution
in the previous phase. Therefore, Big Data methods
and techniques will be used to monitor the decision
outputs and to provide feedbacks (immediately or
periodically) on the implementation results.

Figure 5 shows the proposed model, which
applies the predictive approach to decision making.
The predictive approach is recognized as an
effective approach to develop and design DSS by
using methods to structure problems, suggest a

TIdentify criteria to
extract data

]

I

]

]

I

!

I . .

! Criteria i
; i
: Extract Data < Big Data i
| Data |
! Y !
! |
! Aggregate Value € BI Tools !
e pe—————— i
R B New Knowledge
! Y Design!
! Generate Alternatives !
| Solutions i
Y J

Alternatives

i Y Choice|
| ]
i Make Decision € DSS i
1 1

Decision

Decision implementation

solution and select the best alternative. The BI tools
give information about the application domain to
support the process phases.

Note that some of our model components are
encompassed within Simon’s model phases. In the
intelligence phase, the company uses BI tools and
techniques to identify pertinent information by
exploiting Big Data, which is powered by local and
external databases. The design phase develops a
model that generates possible decision alternatives
by using the identified information. The choice
phase evaluates the possible opportunities based on
problem structure defined in intelligence phase. The
DSS is developed to make the proposed model
workable via a user-friendly interface. The
decision-makers conclude the decision-making
process by implementing the selected alternative (or
set of alternatives) generated by the DSS. The
outcomes of these phases are considered new
knowledge that should be integrated with existing
knowledge. The new knowledge indirectly
influences (via internal databases) the Big Data to
be used when needed, consequently contributing to
the learning process within the organization.

External Datasource

= .

L'
Database PCs

Intermal Datasource

A
Knowledge about
Decision problem

Reality of Situation;

Organizational i
. 1
Learning !
I

1

Implement Decision

T ! Decision
Makers

Figure 5: Proposed Model for the Decision-Making Process
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In the following, we will describe each

component of our proposed model:

e Data Extraction Phase: Its main objective is
collecting, storing, and integrating relevant
information needed to generate a content item.
For this purpose, information is combined from
local data-sources (generally structured data) or
external data-sources (generally unstructured
data) for additional processing. Specifically, the
objective of this step is extracting relevant
information for decision-making from Big Data.

o [ntelligence Phase: Accumulated values from Big
Data play vital roles in the opportunity and
alternatives generation after analyzing the data.
Furthermore, it is crucial to stress the importance
of data representation. For instance, spreadsheets
make data pattern identification difficult, but
charts, which visualize data analysis, allow
identification of data patterns quickly and thus
facilitate the analyst’s job. In cases of negative
patterns or deviation, we can perform corrective
actions. Data representation methods are
particularly essential for the production of the Big
Data concept value. Basically, Big Data is not a
concept concerning only data. It is used for new
knowledge extraction (intelligence), and data
representation is crucial for the decision-making
process. Intelligence can be defined as the ability
to create value from collected data to find
pertinent information that can be used to solve the
organization’s problems.

o Decision Opportunities  Generation Phase:
Possible solutions for the problem are created
during this phase. It begins by analyzing a dataset
to allow the decision-maker to perceive a general
picture of the problem. After that, the decision
maker identifies alternative solutions to the
decision problem based on the analysis done by
the application of BI techniques on Big Data
content. This phase also defines the set of criteria
that will be used by decision-makers to appraise
each alternative.

e Decision Support System Phase: Based on the
discovered alternatives and the evaluation
criteria, a DSS is developed to identify the most
appropriate solution(s) for the problem. DSS
helps decision-makers by recommending the best
alternative(s).

e Decision Implementation Phase: The selected
alternatives are implemented in the company to
solve the problem.

o Organizational Learning Phase: The last step in
our model generates valuable knowledge related
to the decision problem. This knowledge is
captured, recorded, and saved in the local data-
sources to give an organizational history
concerning the problem domain and can be used
in the future.

4. DISCUSSION

Since the word is changing rapidly, organizations
have to stay ahead. It is an import for organizations
to take fast and appropriate actions on market
requests, on current and future changes and their
decisions should be creative (i.e., out of the box).
The best way to achieve their goal is to improve
their decision-making by taking advantage of Big
Data which helps organizations to make better
decisions. It is recognized that Big Data is an
important transformation in decision-making.
Usually, the organizations analyze internal dataset
but promptly they are progressively focusing on
data from external sources, in order to gain
additional knowledge from the market, customer
and supply chain: this is known as the outside-in
picture. It is clear that outside-in picture and Big
Data will produce generate the leading opportunity
to make the difference in the coming ten years.
Since Big Data rises quickly, a survey was
conducted to learn how organizations use Big Data,
if it makes a difference, and if they will use Big
Data in the future. The results are encouraging and
demonstrate that organizations know clearly the
advantages that Big Data delivers. Also, it shows
that the application of Big Data analytics, on
average, improves the performance around 29%
during the past four years, and their expectation is
that this improvement to 44% for the next four
years. Some interesting survey results highlight
particular problems in decision-making and data
quality. Accordingly, data represents the main
factor, and it is important as capital, labor, and land.
Consequently, the victor is the organization that
succeeds in taking advantage of Big Data, such as
the application of predictive analytic methods. To
make full use of Big Data advantages, the
organization needs to reconsider its decision-
making process. Whereas Big Data analytics
considerably make better decisions, the current
decision-making process becomes less receptive
and flexible to achieve its complete benefits. Also,
the majority of organizations focus appropriately on
developing Big Data structure and analytics; they
must simultaneously review their decision-making
process. When the organizations finish analyzing
efficiently the huge information collected from
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servers, they will start performing analysis in order
to understand the real needs of their customers
locally. Note that, diverse organizations with
around 20 years in markets have inherent attitudes,
strategies, models, procedures and, certainly,
technologies that are not always useful to operate
with a flexible approach. To enhance the impact
more efficiently, the organization has to review its a
decision-making process by streamlining it from top
to bottom to be more responsive. Thus, this
organization will survive with the continuous digital
disturbance. We can achieve the real Big Data
benefits by reducing the time gap between insight

identification, decision-making, and
implementation.
Knowledge  generated from Big Data

accumulates value, and it is used by decision-
makers to identify opportunities. The proposed
model provides theoretical evidence to enhance the
reliability and power of the decision-making
process by validating the idea of combining the
decision-makers’ expertise and knowledge with
historical data, decision methods and formal
problem structuring methods. Usually, to make
decisions, organizations apply a descriptive method
that analyzes only historical data. Unfortunately, it
is very hard to focus on recent approaches due to
the exclusive concentration on history.

The proposed model also applies the same
descriptive method; additionally, it uses predictive
methods for the sake of providing guidance to solve
a decision problem (supported by the decision
maker’s expertise, knowledge, and decisions) and
IT (DSS, Big Data, and BI). The Big Data concept
analyzes the data’s impact on the decision-making
process and ensures the generation of decision
opportunities that will be used by decision-makers.

The contributions of the proposed model are as
follows:

¢ Development of a model that integrates Big Data,
BI, DSS, decision-making processes, and
learning.

e Big Data acts as a data server where the BI
methods and tools are used principally to support
opportunity identification for a particular
decision problem.

To make a decision, the decision-makers
combine their expertise and skills as well as the
company’s knowledge base created by the
organizational learning process. The knowledge
base contains knowledge generated through the
process for future use. Accordingly, in addition to
the methodologies, decision-making, and toolsets,
the proposed model considers inherent properties

related to the decision-makers’ observations,
knowledge, and personalities. The introduction of
Big Data allows searches of both private (from
internal databases) and public (from external
databases) information, not only to identify the
decision problem but also to improve the
intelligence level in the decision-making process.

5. CONCLUSION

This study describes a model that integrates DSS,
Business Intelligence, and Big Data within the
decision-making context to assist decision-makers
in new alternatives creation to solve a particular
problem. The model focuses on the extensive search
to obtain complete data and thus improves the
quality of the decision. Moreover, Big Data
modifies the management process and supports
modifications in company culture and knowledge;
Big Data is useful in the decision-making process if
used appropriately. Big Data use does not provide
guidance on the decision itself, opportunities
generation or results prediction. Consequently, the
presence and assistance of human decision-makers
is imperative because their tacit knowledge and
perception are essential to accumulate value from
stored information and knowledge.

Big Data enables organizations to improve
decision-making and to be closer to their customer.
Accordingly, to Laney and Jain [28], by 2018,
around 5 million jobs will be created about Big
Data. The challenge is that managers have to make
profound decisions. For example, the organization
shall spend more on marketing or redesign its
products; the organization is more efficient with the
current structure or shall reorganize its sales team.
The organization must invest in new technologies
or issue new equity and use proceeds to retire
outstanding debts. Thus, the market environments
have changed, and the organizations have to adapt
decision-making to decide fast, to react earlier and
more efficiently, act not only for the present but
also predictive, make bulletproof decisions, make
decisions on high-quality data basis, and make
decisions collaboratively and outside the box. The
result shows that Big Data improve decision-
making throughout the organization by integrating
Big Data analytics into the decision-making
process.

In this work we investigate the Big Data which is
new theme that received particularly attention of
researchers in last few years because of its
exceptional advantages and opportunity recently
noticed especially nowadays we live in world
where huge and heterogeneous date is generated
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and contain important information and patterns that
is invisible and should be discovered to be used in
decision-making. Therefore, Big Data could be
exploited to improve decision making by using the
sophisticated analytics methods on Big Data and
discovering relevant information and invisible
insights.

The extraction and exploitation of relevant
knowledge by application of Big Data improve the
decision-making process. Thus, the design science
methods are applied to achieve our research
objective which is the integration of Big Data in
decision-making process. Accordingly, our research
contribution is the proposition of model that assist
the decision-makers in their tasks by applying Big
Data technologies, tools and analytics.

Our work contributes to the knowledge base, Big
Data, and decision-making process theories by
inspecting state of the art and summarizing models,
techniques, theories and Big Data analytics
methods by reading the literature related to prior
researches with the view to developing our model.
Thus, we aggregate diverse aspects and incorporate
them in a single model. T is true that our model is
empirical and theoretical, but it contributes to the
environment since it can be used in the companies
and enterprises.

As we know that the continuous target of
decision-makers is to acquire complete and relevant
information in order to take the best decisions. So,
this work supplies decision-makers and companies
with a model that explains the integration of Big
Data and application of Big Data analytics through
decision-making process phases with the sake of
improving the decision making.

The advantages of Big Data analytics in decision-
making are well known since it reveals invisible
and valuable information. So, the proper
exploitation and application of Big Data analytics
will lead to potential human, technological and
scientific progress. However, this task is
challenging. The difficulties are related to
resources, time constraints and particularly the
access to external sources composing Big Data.

The main contribution of the study is the use of
Big Data to support and improve decision-making
in the organization, by integrating Big Data into the
decision-making process. This work can be
considered an initial attempt to integrate BI, DSS
and Big Data in the decision-making process. Some
elements need further investigation such as an
explicit model to integrate Big Data with BI
techniques to fulfill the company repositories to
support information systems by providing complete
data.
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