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ABSTRACT

In an era marked by rapid societal and business changes, leveraging big data analytics has become crucial
for effective decision-making and strategy formulation. This essay explores the multifaceted aspects of big
data, including its definition, origins, potential beneficiaries, and the ways it aids decision-makers. It also
examines the challenges and threats associated with big data analytics and anticipates future trends in
this field. Through detailed discussions on applications in marketing, operations, supply chain
management, finance, and risk management, the essay highlights how big data analytics enhances
awareness, problem understanding, and strategic adjustments.
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INTRODUCTION
The society and the business are continuously changing, and the only way to keep up with this dynamic
environment is by leveraging the wealth of data that is made available to decision makers when it is
properly collected, prepared, processed, and presented. This essay discusses the role of big data analytics
within this decision and strategy formulation lifecycle. The main aim of this essay is to discuss different
important aspects of big data: what it is, where it is coming from, who could benefit from big data
analytics, how big data analytics can help decision makers, what challenges and threats are associated
with the use of big data analytics, and what the possible future trends are [17]. This essay is a broad and
comprehensive introduction to big data analytics, and it is structured into five main sections focusing on
multiple aspects of big data analytics. The first section provides an introduction to big data analytics and
discusses the importance of data in today's digital society. The second section describes what big data is
and highlights the major areas that big data is coming from. The third section delves into who can
potentially benefit from big data analytics and what the potential applications and uses of big data
analytics could be. The fourth section discusses the impacts of big data analytics in terms of how it might
help decision makers increase their awareness, help them understand the problem, and how this will allow
them to make changes. Finally, it considers some of the possible future trends of big data, including the
standardization of big data and analytics, the automation of data collection, and the provision of data as a
service [27].
UNDERSTANDING BIG DATA ANALYTICS

Big data analytics, or more commonly referred to as big data, is the common terminology used for data
that is extremely large, diverse, and fast-growing. People working with big data have to capture, store,
transform, analyze, and visualize large amounts of data that are structured, semi-structured, and
unstructured. There are numerous state-of-the-art tools, frameworks, and platforms for the processing,
analysis, and storage of big data. Hadoop, Hive, Pig, HBase, Cassandra, Cloudera, Hortonworks, and
others are popular software technologies used to process big data. The most basic tools for the storage of
big data include HDFS, S3, and GlusterF'S as strong quantitative data. The R language is the most
popular language for analyzing and designing large volumes of data [3, 47].
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The concept of big data was introduced as a 3V model (volume, velocity, and variety) by Doug Laney in
2001. A fourth V, that is, Veracity, was added to its characteristics later to represent the mystery of the
data and its uncertainty. Below are the descriptions of the capabilities of big data to handle data at
multiple velocities, varieties, and volume levels. 'Volume' refers to the amount of data produced, saved,
and processed. The volume can be determined by the amount stored or generated. 'Variety' refers to the
various types of data that differ from enormous types of sources. 'Velocity' is the pace at which data flows
in real-time, requiring timely processing. 'Veracity' addresses the nature of the data, including accuracy,
precision, completeness, and consistency [57].
APPLICATIONS OF BIG DATA ANALYTICS IN DECISION MAKING
1. Marketing and customer insights: Marketers and researchers are using big data analysis to develop
differentiated marketing and gather information for predicting market trends, personalizing online
targeting using big data analytical technologies to enhance their understanding of the customer. Big data
analytics is being used in customer behavior analysis, sentiment analysis, and online recommendation
engines among others. Big data analytical tools are used to identify behavioral parameters from large
databases to formulate strategies with respect to customer segmentation and targeting [67].
2. Operations including supply chain management: Big data is increasingly being used in managing
supply chains, creating efficiencies, lowering costs, and making use of existing information within the
supply chain. It provides an automated capability for monitoring the quality and suitability of raw
materials before production and moving them through the preprocessed supply chain. Big data is used to
optimize processes ranging from demand forecasting to managing materials, capacity planning,
scheduling, and producing supply chains. By utilizing big data analysis techniques, companies can reduce
management time, enhance analytical capabilities, optimize operational ability, increase scientific research
output, and strengthen innovation capabilities [77].
3. Finance and financial management: Financial analysts are utilizing big data key performance indicators
such as fraud rate, profitability rate, assets utilization rate, and collection rate, among others, to help in
decision making. Financial analysts use operational data and combine it with high-speed real-time big
data analytics information to expedite the traditional credit process. It can also be used for predicting
performance and customer risk behavior, as well as several other applications in the realm of finance and
accounting for making operational decisions, cash forecasting, analytics to support banks' day-to-day
interaction with corporates, risk analytics/scoring, tools and models, and real-time monitoring of
disbursement and installments, as well as defaults/overdues [8, 97.
MARKETING AND CUSTOMER INSIGHTS
Organizations with the ability to harness and leverage the power of big data and predictive analytics to
understand customer behavior, preferences, among others, have an edge over their rivals. To this end, a
growing number of commercial organizations are utilizing big data analytics to understand consumer
behavior and market trends, including those related to specific products and services. FFor instance,
organizations are using it to create specific consumer cohorts or profiles for customized product and
service marketing [107. In this case, big data analysis is employed to determine the most populous times
of the day for people working in different areas (e.g. Nairobi CBD or its outskirts) to use taxis. These
statistical guidelines were then used to segment different times of the day into three categories, which
were used to develop and tailor marketing strategies for different customer needs [117. Big data analytics
is used to identify trends based on user preferences on the OLX page. For instance, the average amount of
time that users with smartphones spend on the site - being an e-commerce site. Furthermore, big data
analytics enables an organization to learn the behavior difference between app and desktop users. Which
browser do they use? Which of these people place ads and which are just browsers? With that
information, one can then optimize the marketing campaign, target larger ad volumes towards app or
desktop users, and allocate resources to target types of phones and OSs - based on the likelihood to
submit a successful ad (through the use of predictive modeling) [127. In addition, big data analytics has
also been used to serve ads to people based on likely items they are interested in, considering what items
are currently trending up, time of day, and type of app now served. Finally, the big data and analytics
team also looked at what times of day user traffic peaks and slows down in order to get an understanding
of when people are active and browsing the OLX site. This information has been used to optimize the
timing of the ad served [137.
OPERATIONS AND SUPPLY CHAIN MANAGEMENT
The next domain where big data analytics has a huge impact on firms' actions is operations and supply
chain management. Due to the data explosion and ease of creating and collecting more and more data,
this data is now being used to optimize and improve different activities of the company's functioning. On
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one hand, these data are used to improve the company's operations, while on the other hand, they are the
final output of the company's operations. Nowadays, as data has become so prevalent, the use of advanced
analytics is very feasible. Firms not only gain insights about their operations but also leverage these
insights to improve future outcomes at the operating level. At the operational level, data can be used for
various purposes, but the common usages are: (1) providing a positive customer experience, (2) providing
the highest possible quality, and (38) fighting against price competition by delivering goods or services at
the lowest cost possible to remain competitive [147]. A number of researchers have used data to gain
insights about their daily activities in operations or supply chain. Among these activities, data has been
used to streamline logistics, where operational patterns causing inefficiencies, such as long delays during
port unloading or empty trucks on the road, have been identified. In addition to these activities, spare
parts forecasting is also a major activity in operations where advanced analytics are being used. Such
works in supply chain and operations are implemented to optimize inventory costs and create demand
forecasts in order to serve and take necessary actions before events occur. Furthermore, big data can
support operations beyond the firm's boundaries. This can be done by starting big data projects in supply
chain management, for instance, focusing on designing an appropriate transport network, enhancing and
incorporating big data analytics in production planning and scheduling to source rare earths according to
their availability, or improving demand planning models for supply chain operations [157.
FINANCIAL ANALYSIS AND RISK MANAGEMENT

In financial analysis, assistant managers can use big data analytics tools to extract valuable information
from the financial data database in order to investigate the company's performance and make investment
decisions. There are some important aspects, such as detecting fraudulent activities or the individuals,
businesses, banks, or organizations involved in crimes. Evaluating the liquidity, profitability, growth,
solvency, and future development of a business is also crucial for making financially informed decisions
and creating scorecards. Additionally, big data analytics can be used, especially in the area of financial
investments, to mitigate and/or dismiss potential risks that can increase the chances of potential loss.
This helps decision-makers in making informed investment decisions. There are no general rules on the
activities that can be addressed using big data, with recent applications being specific to certain activities
or sectors. These include exploring companies or financial markets, merging the use of big data analytics
with the application of Al algorithms, deep learning, and machine learning. Integrating big data analytics
in the processes for estimating financial variables and for risk management is also important [167].
Another application area within the activities with financial impact in companies is risk management. Risk
management is now an integral part of the management process for any business. In simple words, risk
management is a major business concern because a firm generally faces risks when making decisions
related to the steps the business should take to maximize the wealth of suppliers and clients without
compromising the firm's productivity, performance, and goodwill. Many firms find the use of financial
derivatives to hedge their exposure to various market risks, and big data analytics can be manipulated to
identify the risks associated with financial investments that can lead to losses. Consequently, risk
managers may use big data to make more accurate forecasts of future financial asset prices and market
risk more generally. Also, by using big data analytics in combination with machine learning or Al
algorithms, risk managers can detect financial and market risks or enhance financial forecasting, creating
a process that is kept under control. The entire process could be further improved by developing
mechanisms for identifying and preventing potential threats or errors [177].

CHALLENGES AND LIMITATIONS OF BIG DATA ANALYTICS
Data is not always readily available, and the cost of extracting the data may outweigh the realistic use of
data analytics. The quality of data may also be difficult to verify, as data may not be initially collected
with the use of analytics in pursuing the objective in which analytics are proposed to assist. Finally, the
advanced tools and systems to effectively and efficiently collect, extract, compile, and process such large
samples of data can be cost-prohibitive and technologically out of the reach of many organizations [187.
Apart from these challenges of capturing and processing large samples of data, ethical and privacy
limitations further restrict the use of big data analytics. Ethics in the research process include respecting
the privacy and dignity of individuals and animals, as well as having intellectual honesty, transparency of
thought, and adherence to the law. With the increasing use of big data, there is increased potential that
competitors may access confidential and proprietary business data [197]. The possible misuse of such data,
for example, leaking data into the market, may provide competitors with secret information as to the state
of a firm's condition ahead of, for example, a takeover approach. Consequently, there are potential legal
and regulatory issues which are discussed in 201A.1 Connect stakeholders ensure compliance with a
series of data protection and privacy laws when seeking to undertake analytics projects. It is often
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considered as the biggest challenge in capturing, using, and archiving large samples of data. Data
protection laws present the opportunity for violators to file lawsuits or formally object to further action.
These laws, therefore, rise to potentially severe consequences for non-compliance. This could lead to
penalties relating to financial, intellectual, and reputational capital and potentially the right to engage in
ongoing and future business [207]. Common issues often found PA.API.1.0 Clearly and accurately define
the challenge and related current complex issue in the initial information provisions offered by big data is
to possibly infer that databases include concise and timely information or facts while, in many cases, they
do not provide the temporal references necessary to understand a sequence of processes. Further, relying
on data analytics insight may lead to cognitive biases. For example, social prejudices and social system
biases may reflect "digital discrimination" and present serious conceptual limitations [217].
FUTURE TRENDS AND IMPLICATIONS
Naturally, big data analytics has and will continue to develop in a fast-paced change environment. In this
section, we discuss new developments that have and will impact big data analytics. Furthermore, the
practical implications are discussed. In the current data environment, big data techniques can help
organizations search for meaning, propose theories, and find subgroups that are not known in literature.
New big data technologies and methodologies have emerged since the beginning of our review in 2012,
such as data stream mining, deep learning, in-memory analytics, and in-database analytics. However, all
these new developments need to be critically reviewed before they can be used in the decision-making
process of managers, as those new techniques are still under development [227]. However, it is not only
important to discuss the adoption process; it is also valuable to look at practical implications for
organizations and the business environment. As big data analytics takes a more dominant role in gaining
strategic insights from the analysis of multiple data sources, the role of traditional data delivery activities
will change. Organizations will increasingly ask for integrated data warehouses, but also for self-service
analytics capabilities. The role of I'T departments changes from delivering data to also deliver self-service
tools and data experience consultants. Furthermore, big data analytics has the potential to increase the
growth of "do-it-yourself" analytics to make use of the insights drawn from multiple data sources, as
executional tools with business user interfaces increasingly use big data analytics algorithms. Tools will
become more and more user-friendly. Where companies are mostly only using big data analytics for
operational purposes, our study applies big data analytics for the first time to gain strategic insights. As
the insights of big data do not need to follow a linear process, the adoption stages are moving fast. The
insights phase explicitly combines literature and data engineering. Additionally, big data strategy will
become increasingly important. Although not regarded in our study, we do see an increased number of
scientific studies on this topic [237].
CONCLUSION
Big data analytics plays a pivotal role in transforming decision-making and strategy formulation across
various sectors. By enabling detailed insights into customer behavior, optimizing supply chain operations,
and enhancing financial and risk management, big data analytics provides a competitive edge. Despite
challenges such as data quality, cost, ethical concerns, and privacy issues, the continuous evolution of big
data technologies promises to address these limitations. The future of big data analytics lies in its ability
to integrate seamlessly into strategic processes, offering more user-friendly and sophisticated tools that
empower organizations to make informed and agile decisions.
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