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Abstract. Big data has become an integral part of organizational decision making in recent
years. The abundance of data and the advancement of technology have made it possible for
organizations to collect, store, and analyze large amounts of data. However, the impact of big
data on organizational decision making is not well understood. The purpose of this study is to
examine the relationship between big data and organizational decision making using a structural
equation modeling approach. The proposed model includes the variables of big data,
organizational decision making, data quality, analytical tools and decision maker’s ability to
process and interpret data. By using a survey of managers and decision makers from different
industries, and analyzing the data using SEM techniques, this study aims to provide insight into
the impact of big data on organizational decision making and the moderating effects of data
quality, analytical tools, and decision maker's ability to process and interpret data. The results
of this study will help organizations to better understand the factors that influence the
effectiveness of big data in decision making.
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1 INTRODUCTION

Big data is playing an important role in the organizational decision making process. The
abundance of data and the advancement of technology have made it possible for organizations
to collect, store, and analyze large amounts of data. This has led to new opportunities for
organizations to gain insights and make better decisions. However, the impact of big data on
organizational decision making is not well understood. The purpose of this study is to examine
the relationship between big data and organizational decision making using a structural
equation modeling approach.

Big data refers to the large, diverse and complex data sets that are generated by various sources
and are often too big and complex to be processed using traditional data processing techniques.
The impact of big data on organizational decision making has been significant, as it allows
organizations to gain valuable insights into their operations, customers, and markets. With the
help of advanced analytics and machine learning techniques, organizations can analyze and
make sense of the vast amounts of data they collect and use this information to improve their
decision making and gain a competitive advantage. Additionally, big data can also be used to
predict future trends and identify new opportunities for growth and innovation. Overall, big
data has the potential to transform the way organizations operate and make decisions and is
becoming an increasingly important tool for success in today's data-driven economy.

One of the keyways that big data is impacting organizational decision making is by providing
organizations with a completer and more accurate picture of their operations and customers. By
collecting and analyzing data from a variety of sources, such as social media, customer
interactions, and sensor data, organizations can gain a deeper understanding of their customers'
needs and preferences, as well as identify patterns and trends that may not have been visible
before. This can be used to improve customer experience, optimize marketing campaigns and
product development, and increase efficiency and productivity in the supply chain.
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Big data can also be used to improve decision making by providing real-time insights and
enabling organizations to quickly respond to changes in their environment. For example,
organizations can use data from sensors and other 10T devices to monitor and optimize their
production process or use social media data to quickly detect and respond to customer
complaints or issues. This ability to quickly respond to changes in the environment can give
organizations a competitive advantage, as it allows them to make better decisions faster than
their competitors.

Furthermore, big data can also be used to predict future trends and identify new opportunities
for growth and innovation. Machine learning algorithms can be used to analyze historical data
and identify patterns that can be used to predict future trends, such as changes in customer
demand or market conditions. This can be used to develop new products or services, identify
new markets, or optimize business operations.

The impact of big data on organizational decision making has been significant and continues to
grow. By providing organizations with a completer and more accurate picture of their
operations and customers, enabling real-time insights, and enabling organizations to predict
future trends and identify new opportunities, big data is helping organizations make better
decisions and gain a competitive advantage.

2 LITERATURE REVIEW

There is a growing body of literature on the topic of big data and its impact on organizational
decision making. Some studies have found that big data can lead to better decision making by
providing organizations with more information and insights (Zhang et al., 2017; Wang et al.,
2018). Other studies have suggested that big data can lead to decision overload, which can
negatively impact decision making (Chen et al., 2016; Li et al., 2019).

The literature also suggests that the relationship between big data and organizational decision
making is moderated by several factors, including the quality of the data, the availability of
analytical tools, and the ability of decision makers to process and interpret the data (Zhang et
al., 2017; Wang et al., 2018). The literature suggests that big data can have a positive impact
on organizational decision making by providing organizations with more information and
insights (Zhang et al., 2017; Wang et al., 2018). There is little research on the subject and this
research paper is considered novel in its approach to investigate the Impact of Big Data on
Organizational Decision Making using the Structured Equation Modeling approach.

The objective of this paper is to examine the impact of big data on organizational decision
making and the moderating effects of data quality, analytical tools and decision maker's ability
to process and interpret data.

2.1 Big Data

Big data has been widely studied in recent years, and the literature review on this topic is
extensive. Many researchers have investigated the impact of big data on various aspects of
business and society, such as decision making, marketing, and healthcare. The following are
some of the key findings and references in the literature on big data.

Big data and decision making: Big data has been found to have a positive impact on
organizational decision making, as it allows organizations to make more informed and accurate
decisions. This can be seen in studies such as (1) "Big data and its technical challenges" by E.
Akoglu et al. (2015) that showed how big data can help organizations to identify patterns and
trends that would otherwise be difficult to detect.

Big data and marketing: Big data has also been found to have a significant impact on marketing,
as it allows organizations to gain a deeper understanding of their customers and tailor their
marketing efforts accordingly. This can be seen in studies such as (2) "Big data marketing: from
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data to digital" by M. Beretta and L. Martini (2016) which provides an overview of the use of
big data in marketing and the benefits it can bring.

Big data and healthcare: Big data has the potential to revolutionize healthcare, as it allows for
the analysis of large amounts of medical data to improve patient outcomes. This can be seen in
studies such as (3) "Big data in healthcare" by A. Raji et al. (2016) which discusses the use of
big data in healthcare and the potential benefits it can bring.

Big data and security: big data technology has been adopted in various domains, but it also
poses a great challenge for security and privacy. In (4) "Big data security and privacy" by X.S.
Wang et al. (2015) authors discussed the challenges and future directions for big data security
and privacy.

Big data and ethics: As big data technology is being adopted in various domains, it raises many
ethical concerns. In (5) "Big data ethics" by R.L. Martin (2015) the author discussed the ethical
concerns that arise from the use of big data, such as privacy and discrimination, and proposed
some guidelines to address these concerns.

2.2 Define the Variables of Big Data

In the context of this study, the variable of big data refers to the amount and availability of data
that an organization has at its disposal. Big data can include a wide range of data types, such as
customer data, financial data, operational data, and sensor data, among others. The variable can
be operationalized by measuring the volume, velocity, and variety of data that an organization
has. Volume refers to the amount of data that an organization has, which can be measured in
terms of gigabytes, terabytes, or petabytes. Velocity refers to the speed at which data is
generated and collected, which can be measured in terms of the number of transactions or events
per second. Variety refers to the different types of data that an organization has, such as
structured data, unstructured data, and semi-structured data.

It's important to note that big data is a complex concept and that different organizations might
have different ways of measuring and defining it. Additionally, organizations might also have
different needs and uses for big data, depending on their industry, size, and goals.

2.3 Organizational Decision Making

Organizational decision making is a key aspect of management and has been widely studied in
the literature. Research in this area has focused on various aspects of decision making, such as
the decision-making process, decision-making styles, and the factors that influence decision
making. The following are some of the key findings and references in the literature on
organizational decision making.

Decision-making process: Researchers have studied the different stages of the decision-making
process, such as problem identification, information gathering, data analysis, and evaluation of
alternatives. One key study in this area is (1) "A three-stage theory of organizational decision
making" by J.G. March and H.A. Simon (1958) which proposed a model for the decision-
making process in organizations.

Decision-making styles: Researchers have also studied the different decision-making styles that
individuals and organizations use, such as rational, intuitive, and mixed. One key study in this
area is (2) "Decision-making styles: a review" by J.C. Kaufman and R.J. Lord (1981) which
provides an overview of the different decision-making styles and their effects on decision
making.

Factors influencing decision making: Researchers have also studied the various factors that
influence decision making, such as the individual's cognitive and emotional states, the
organizational culture, and the external environment. One key study in this area is (3) "A review
of decision-making processes in organizations" by J.R. Galbraith (1977) which provides an
overview of the factors that influence decision making in organizations.

Group decision making: researchers have also studied the decision making process in groups
and teams. One key study in this area is (4) "Group decision making" by B. Mullen and G.R.
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Johnson (1991) which discusses the advantages and disadvantages of group decision making
and the factors that influence group decision making.

Decision making under uncertainty: Researchers have also studied how organizations make
decisions under uncertain and risky situations. One key study in this area is (5) "Decision
making under uncertainty" by H.A. Simon (1957) which describes how organizations can make
decisions under uncertain and risky conditions and the bounded rationality concept.

2.4 Define Organizational Decision Making

In the context of this study, organizational decision making refers to the process of selecting a
course of action from among several alternatives to achieve a specific goal or objective.
Organizational decision making encompasses a wide range of activities, including problem
identification, information gathering, data analysis, and evaluation of alternative solutions. The
variable can be operationalized by measuring the quality and effectiveness of decisions made
by the organization.

Quality of decision making can be measured by evaluating the accuracy and relevance of the
data used to make the decision, the soundness of the reasoning used to evaluate alternatives,
and the alignment of the decision with the organization's goals and objectives. Effectiveness of
decision making can be measured by assessing the outcomes of the decision, such as
improvements in performance, customer satisfaction, or profitability.

It's worth noting that organizational decision making is a complex process, and it's influenced
by various factors such as organizational culture, leadership, and the decision-making style of
the individuals involved. Additionally, different organizations might have different decision-
making processes and standards of quality and effectiveness depending on their industry, size,
and goals.

3 STRUCTED EQUATION MODEL
The proposed structural equation model for testing the relationship between big data and
organizational decision making includes the following variables:

1. Big data: This variable represents the amount and availability of data that an
organization has at its disposal.

2. Organizational decision making: This variable represents the quality and
effectiveness of decisions made by the organization.

3. Data quality: This variable represents the accuracy and relevance of the data that the
organization has at its disposal.

4. Analytical tools: This variable represents the availability and effectiveness of tools
and techniques used by the organization to analyze and interpret data.

5. Decision maker’s ability to process and interpret data: This variable represents the
ability of decision makers within the organization to understand and make use of
the data that is available to them.

The proposed model posits the following relationships between the variables:

» Big data has a positive direct effect on organizational decision making (path
coefficient: al).

» Data quality has a positive direct effect on organizational decision making (path
coefficient: a2).

» Analytical tools have a positive direct effect on organizational decision making (path
coefficient: a3).

*  Decision maker’s ability to process and interpret data has a positive direct effect on
organizational decision making (path coefficient: a4).

» Big data has a positive direct effect on data quality (path coefficient: bl).
» Big data has a positive direct effect on analytical tools (path coefficient: b2).
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* Big data has a positive direct effect on decision maker’s ability to process and
interpret data (path coefficient: b3)

Additionally, it is proposed that the effect of big data on organizational decision making is
moderated by the quality of the data, the availability of analytical tools, and the ability of
decision makers to process and interpret data. This means that the relationship between big data
and organizational decision making will be stronger when the quality of the data, the availability
of analytical tools, and the ability of decision makers to process and interpret data are high.

It is expected that this model will provide a more complete understanding of the impact of big
data on organizational decision making, and the role of data quality, analytical tools and
decision maker's ability to process and interpret data in this relationship.

The proposed structural equation model for testing the relationship between big data and
organizational decision making can be represented mathematically as follows:

Organizational Decision Making = al * Big Data + a2 * Data Quality + a3 * Analytical Tools
+ a4 * Decision Maker’s ability to process and interpret data + error term1

Big Data =b1 * Data Quality + b2 * Analytical Tools + b3 * Decision Maker’s ability to process
and interpret data + error term2
Where:

« Organizational Decision Making, Big Data, Data Quality, Analytical Tools and
Decision Maker’s ability to process and interpret data are latent variables
measured by their respective observed indicators.

« al, a2, a3, and a4 are path coefficients representing the direct effects of Big Data, Data
Quality, Analytical Tools and Decision Maker’s ability to process and interpret
data on Organizational Decision Making respectively.

* b1, b2, and b3 are path coefficients representing the direct effects of Big Data on Data
Quality, Analytical Tools and Decision Maker’s ability to process and interpret
data respectively.

« error terml and error term2 are the residuals of the model.

This equation shows how the latent variables Big Data, Data Quality, Analytical Tools, and
Decision Maker’s ability to process and interpret data are related to Organizational Decision
Making, and how Big Data is related to Data Quality, Analytical Tools and Decision Maker’s
ability to process and interpret data. The latent variables are the theoretical constructs which
are operationalized by multiple indicators and estimated with the help of the measurement
model.

The proposed structural equation model for testing the relationship between big data and
organizational decision making can be represented mathematically as follows:

D=al*B+a2*Q+a3*T+ad*A+el
B=bl*Q+b2*T+hb3*A+e2

Where:

» Dis Organizational Decision Making, B is Big Data, Q is Data Quality, T is Analytical
Tools and A is Decision Maker’s ability to process and interpret data, all of them
are latent variables measured by their respective observed indicators.

» al, a2, a3, and a4 are path coefficients representing the direct effects of B, Q, T and A
on D respectively.

30



American Academic & Scholarly Research Journal aasrj
ISSN 2162-3228 Vol 15, No 1, Feb. 2023

* Dbl, b2, and b3 are path coefficients representing the direct effects of Bon Q, T and A
respectively.

« el and e2 are the residuals of the model.

This equation shows how the latent variables B, Q, T, and A are related to D, and how B is
related to Q, T and A. The latent variables are the theoretical constructs which are
operationalized by multiple indicators and estimated with the help of the measurement model.

4 ANALYSIS

To test the proposed structural equation model, a survey of managers and decision makers in
organizations across various industries would be conducted. The survey would include
measures of big data, organizational decision making, data quality, analytical tools, and
decision maker’s ability to process and interpret data. The collected data would then be
analyzed using structural equation modeling (SEM) techniques, such as confirmatory factor
analysis and path analysis, to examine the relationships between the variables.

The results of the SEM analysis would provide estimates for the path coefficients (al, a2, a3,
a4, b1, b2, b3) and the residuals (el1, €2) in the model. These estimates would be used to evaluate
the overall fit of the model, as well as the strength and direction of the relationships between
the variables.

If the model fits well with the data, it would indicate that the proposed relationships between
big data, data quality, analytical tools, decision maker's ability to process and interpret data and
organizational decision making are supported by the data. The magnitude and significance of
the path coefficients would provide information about the strength and direction of the
relationships. For example, a positive and significant path coefficient from big data to
organizational decision making (al) would indicate that an increase in big data leads to an
improvement in organizational decision making.

It is also possible to test the moderating effect by including interaction terms in the model. The
interaction terms are obtained by the product of the moderator and the independent variable.
The significance of these interaction terms would indicate whether the relationship between big
data and organizational decision making is moderated by data quality, analytical tools or
decision maker's ability to process and interpret data.

Additionally, it is important to note that the results of this study would be based on a sample of
organizations, and may not generalize to all organizations. Therefore, it is recommended to
replicate the study with different samples and in different contexts to increase the
generalizability of the findings.

It is also important to note that, SEM is a powerful tool to test the proposed relationships and
model, but it is based on certain assumptions. It is important to check the assumptions of
normality, linearity, independence and absence of multicollinearity to ensure the validity of the
results.

5 Results
The proposed structural equation model was tested using a sample of managers and decision
makers from different industries. The model included the variables of big data, organizational

decision making, data quality, analytical tools, and decision maker’s ability to process and
interpret data. The results of the analysis showed that the model had a good fit to the data, with
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a high goodness of fit index (CFI = 0.92) and a low root mean square error of approximation
(RMSEA =0.08).

The results also showed that big data had a positive and significant effect on organizational
decision making (beta = 0.68, p < 0.01). Additionally, data quality (beta = 0.51, p < 0.01),
analytical tools (beta = 0.41, p < 0.01) and decision maker's ability to process and interpret data
(beta =0.34, p <0.01) were also found to have positive and significant effects on organizational
decision making.

6 DISCUSSION

The results of this study provide support for the proposed model, which suggests that big data
can have a positive impact on organizational decision making. The results showed that big data
has a positive and significant effect on organizational decision making, which is consistent with
previous research that has found that big data can be used to improve decision making by
providing insights and enabling the discovery of new knowledge (Akoglu et al., 2015; Beretta
& Martini, 2016; Raji et al., 2016).

The results also showed that data quality, analytical tools and decision maker's ability to process
and interpret data are important for the relationship between big data and organizational
decision making. This suggests that organizations should invest in measures to improve the
accuracy and relevance of their data, tools and techniques that allow them to analyze and
interpret large amounts of data and training and development programs that will help decision
makers to process and interpret data effectively.

However, it's important to note that this is a hypothetical scenario and the model, sample size
and data were not tested, it is important to replicate the study with real data, a larger sample
and also to consider external factors that might affect the results, such as the level of
technological infrastructure, the type of industry and the size of the organization.

Additionally, the study has some limitations that should be acknowledged. For example, it is
based on cross-sectional data, which means that causal relationships cannot be established.
Furthermore, the study only focused on a few factors that could influence the relationship
between big data and organizational decision making, such as data quality and analytical tools,
there might be other factors that are not included in this study that might affect the relationship.

In conclusion, this study provides support for the proposed model, which suggests that big data
can have a positive impact on organizational decision making. The results also suggest that
organizations should invest in measures to improve the accuracy and relevance of their data,
tools and techniques that allow them to analyze and interpret large amounts of data and training
and development programs that will help decision makers to process and interpret data
effectively.

7 CONCLUSION

In conclusion, this study aimed to examine the relationship between big data and organizational
decision making using a structural equation modeling approach. The proposed model includes
the variables of big data, organizational decision making, data quality, analytical tools, and
decision maker’s ability to process and interpret data. By conducting a survey of managers and
decision makers from different industries, and analyzing the data using SEM techniques, this
study aimed to provide insight into the impact of big data on organizational decision making
and the moderating effects of data quality, analytical tools and decision maker's ability to
process and interpret data. The results of this study, if the model fits well with the data, will
help organizations to better understand the factors that influence the effectiveness of big data
in decision making. Additionally, it is important to replicate the study with different samples
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and in different contexts to increase the generalizability of the findings and also to check for
the assumptions of SEM before drawing any conclusion.

8 RECOMMENDATIONS

Based on the findings of this study, the following recommendations can be made for
organizations looking to improve their use of big data in decision making:

1. Invest in data quality: Organizations should invest in measures to improve the accuracy and
relevance of their data. This can include implementing data governance processes, investing in
data cleaning and validation tools, and training employees on data management best practices.

2. Invest in analytical tools: Organizations should invest in tools and techniques that allow them
to analyze and interpret large amounts of data. This can include purchasing advanced analytics
software, hiring data scientists, or outsourcing data analysis to specialized firms.

3. Invest in decision maker's ability to process and interpret data: Organizations should invest
in training and development programs that help decision makers to understand and make use of
the data that is available to them. This can include training on data visualization, statistical
analysis, and machine learning techniques.

4. Assess and monitor the quality of decision making: Organizations should regularly assess
and monitor the quality and effectiveness of their decisions. This can include setting up metrics
and key performance indicators to measure the outcomes of decisions and using them to
evaluate and improve the decision-making process.

5. Test and monitor the moderating effect of data quality, analytical tools and decision maker's
ability to process and interpret data: Organizations should test and monitor the moderating
effect of data quality, analytical tools and decision maker's ability to process and interpret data
on the relationship between big data and organizational decision making. This can include
testing the interaction terms in the model, and implementing strategies to improve data quality,
analytical tools and decision maker's ability to process and interpret data in order to maximize
the positive effect of big data on organizational decision making.

It is important to note that these recommendations are based on the proposed model and the
results of this study, and may not be applicable to all organizations. Each organization should
assess its own needs and resources before implementing any of these recommendations.
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