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influencing the success of Big Data adoption, including
data volume and growth, real-time analysis needs,
competitive advantages, and return on investment. The
proposed model uses Cosine similarity to compare
company characteristics with those of a reference
company. The article also discusses the challenges
associated with Big Data implementation and
emphasizes the importance of organizational culture
and employee capabilities. The result is a flexible tool
that allows managers to objectively assess their
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contributes to more effective decision-making processes
in the context of digital transformation and data-driven
business strategies.
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1. Introduction

In today’s rapidly evolving business environment,
managers face increasingly complex decision-making
challenges. The volume of data generated daily by
businesses is growing exponentially, encompassing
not only structured but also unstructured data.

According to recent studies, organizations are
experiencing an explosive growth in data, which poses
challenges for both data storage and effective analysis
[1]. This data, if properly processed, can provide
valuable insights for strategic decision-making.
Recent studies highlight that effective data processing
and analytics can unlock strategic insights that drive
competitive advantages [2]. However, the ability to
process and utilize this vast amount of data using
traditional methods is becoming increasingly
complex. Conventional data processing techniques are
often inadequate for Big Data, as they cannot
effectively handle the volume, velocity, and variety of
modern datasets [3].

The concept of Big Data, first defined at the
beginning of the 21st century, responds to this
challenge. Big Data emerged as a response to the
growing need for tools capable of handling extensive
datasets, addressing the limitations of traditional
database systems [4]. Big Data represents a large
volume of diverse data generated at high velocity that
needs to be processed as efficiently as possible. Big
Data is characterized by its volume, velocity, and
variety, necessitating advanced processing methods to
transform it into actionable insights [5]. Businesses
that utilize Big Data technologies can gain a
competitive advantage, enhance decision-making
processes, and more accurately predict market trends.
Implementing Big Data analytics has been shown to
enable businesses to predict trends more accurately,
resulting in improved decision-making and strategic
benefits [6].

The objective of this work is to design a model that
assists businesses in evaluating their readiness to
implement Big Data technologies, accounting for
factors such as data volume and type, the need for real-
time analysis, and employee capabilities.
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2. ldentifying Problems in Big Data
Implementation

The implementation of Big Data technologies
poses numerous challenges that can hinder their
successful adoption and use. Despite its benefits, the
adoption of Big Data is often hampered by challenges
such as data integration, privacy concerns, and the
need for skilled personnel [7]. One of the main
challenges is the volume and growth of data. The
authors [8] state that businesses are currently
collecting more data than ever before, yet according to
[9], 60-73% of enterprise data remains unanalyzed
and unutilized, indicating a problem with its effective
processing. The non-utilization of data represents lost
potential that could otherwise contribute to better
decision-making and competitive advantages.

Another challenge is the diversity of data. Data
diversity complicates Big Data analysis, necessitating
sophisticated tools to handle both structured and
unstructured data [10] efficiently. Modern businesses
generate not only structured but also substantial
amounts of unstructured data, including texts, images,
and multimedia. Processing these diverse data types
using traditional methods is challenging and
inefficient. The speed at which data is generated also
necessitates real-time analysis, particularly in
industries such as finance and retail, where businesses
must respond promptly to current market conditions.

A key factor in implementing Big Data for
companies is return on investment (ROI). The
assessment of Big Data ROI is crucial, as companies
must evaluate both tangible and intangible benefits
before implementation [11]. Businesses must
carefully consider whether their investments in Big
Data technologies will be profitable and deliver the
expected benefits. ROl does not just represent
financial gain, but also broader benefits, such as
increased process efficiency, faster data-driven
decision-making, and long-term improvements in
competitive positions. The key question is how to
convert these investments into tangible results. Many
organizations are still exploring effective strategies to
transform Big Data investments into measurable
results [12].

Research indicates that businesses that
successfully implement Big Data can achieve
significant competitive advantages, particularly by
enhancing customer service or optimizing production
processes [13]. Empirical research suggests that
companies that leverage Big Data effectively are more
likely to outperform competitors in customer
satisfaction and operational efficiency [14]. For
example, companies that effectively use Big Data
analysis to predict customer needs can personalize
their products and services, thereby increasing
customer satisfaction while reducing marketing costs.
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Similarly, in logistics and manufacturing, data-
based algorithms can help optimize resource flows
and minimize downtime, directly affecting
profitability.

However, the long-term success of Big Data
investments also depends on businesses’ ability to
adapt their organizational structures and culture to
support data-driven decision-making. Big Data
initiatives often require shifts in organizational culture
to foster data-driven decision-making, a challenge for
many enterprises [15]. This shift involves not only
technical solutions but also employee education and
the introduction of new processes that maximize the
potential of acquired data. If businesses can properly
integrate these factors, their investments in Big Data
can yield significant returns, not only in profits but
also in the ability to respond more quickly to market
changes and better predict future trends. Finally,
securing qualified personnel is also crucial for the
successful implementation of Big Data technologies.
Properly trained employees who can effectively work
with data and tools for its analysis are essential for
fully utilizing the potential of these technologies.
Practical Big Data utilization relies heavily on skilled
personnel who are proficient in data analysis and
interpretation [16]. In addition, the business must
consider its existing technological environment and its
readiness for integrating new technologies.

These factors constitute the most significant
challenges businesses face when implementing Big
Data technologies and serve as the foundation of the
proposed model. The key challenges in adopting Big
Data include data security, scalability, and integrating
data sources [17].

3. Decision-Making on Big Data Implementation
in a Company

As previously noted, implementing Big Data
technologies in an organization can yield substantial
benefits but also necessitates extensive changes. Big
Data initiatives demand considerable organizational
adjustments, including modifications to infrastructure
and workflows [18]. These concerns extend not only
to technologies but also to organizational structure,
processes, and personnel, which can be very costly.
Therefore, the company must have sufficient
resources to implement these changes successfully.
Resource allocation, including budget and skilled
workforce, is essential for effective Big Data
implementation [19]. If the company adopts an ill-
considered approach, it can result in significant losses
and unfulfilled expected benefits. For this reason, it is
essential to thoroughly evaluate the company’s
readiness for Big Data implementation and determine
the long-term benefits it can gain.
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The term “Big Data Adoption” (BDA) is used in
the literature to describe the processes a company
undergoes when implementing Big Data.
A company’s readiness is defined as the level to which
stakeholders, either individually or collectively, are
prepared, motivated, and technically capable of
implementing this change [20]. Organizational
readiness refers to the extent to which members of an
organization are psychologically and behaviorally
prepared to make the necessary organizational
changes [21]. Organizational readiness, including
employee commitment, significantly influences the
success of Big Data adoption. This concept includes
employees’ attitudes, opinions, and intentions.
Despite these insights, available studies indicate that
only a small number of businesses successfully
implement Big Data projects. Therefore, it is crucial
to properly assess the business’s readiness to avoid
losses and disappointment from unfulfilled
expectations.

According to a McKinsey Global Institute study,
organizations that use Big Data and analytics are
significantly more likely to succeed. Analytics-driven
organizations achieve higher customer acquisition and
retention rates, with Big Data enabling targeted,
personalized interactions [22]. These organizations
are 23 times more likely to acquire new customers, 9
times more likely to retain existing customers, and 19
times more likely to be profitable. Nevertheless, [23]
estimated that up to 60% of Big Data projects fail,
with some estimates suggesting the figure could reach
85%. However, this problem is not caused by the
technology itself, but by the human factor.

For a qualified decision on Big Data
implementation, it is necessary to understand the main
factors influencing BDA success and have data
quantifying their value for a specific company. A data-
driven culture has become crucial for companies to
stay competitive in the era of digital transformation,
as it supports effective decision-making [24].

Therefore, it is necessary to:

e Design a multi-factor model that will allow
assessing the readiness and suitability of
conditions for Big Data implementation in the
company;

o Develop a tool to facilitate the diagnosis of the
company’s current state and establish a
methodology for its use.

4. Aim of the Work

The research aimed to design and implement a
model that enables companies to assess their readiness
to adopt Big Data technologies effectively. This
model provides managers with tools to objectively
evaluate whether their organizations possess sufficient
technological and organizational capacities for the
successful implementation and utilization of Big Data.
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In addition, the model identifies areas where
investments or changes are needed for companies to
fully leverage Big Data’s potential to support
decision-making.

5. Methodology and Research Methods

The methodology of this study involved analyzing
factors influencing companies’ readiness to
implement Big Data technologies. Key areas that
required assessment for the successful implementation
of these technologies were identified. These areas
included:

Volume and Growth of Data: Estimating the
volume and growth of data within a company depends
on several factors, including industry, company size,
and the digital channels it uses. The specific data
needs of a company vary by industry, growth stage,
and digital adoption levels, which in turn impact data
management strategies [25]. It is necessary to consider
the amount of data the company generates and how
rapidly this volume is increasing. The importance of
implementing Big Data technologies increases
particularly when a company processes large volumes
of data from multiple sources. As data sources
proliferate, organizations increasingly require Big
Data solutions to integrate and analyze diverse data
efficiently [26].

Types of Data: This area can be both the most
extensive to examine and the most challenging, since
different companies collect both similar categories of
data and data specific to their particular focus. For this
reason, this part of the methodology was applied only
to one type of company as a representative example,
with the understanding that executives of companies
with different foci may draw inspiration from it and
independently identify the specific types of data
relevant to their field. As Slovakia has emerged as an
automotive superpower in terms of production over
the last few decades, this area was selected as an
example.

Need for Real-Time Analysis: Determining
whether a company needs to analyze and process Big
Data quickly or in real time depends on factors such
as data volume and growth, data complexity, the need
for rapid decision-making, the competitive
environment, and regulatory requirements. If a
company generates vast amounts of data that are
constantly growing, obtains data from multiple
sources or works with unstructured data, faces intense
competition, needs to improve its services or products,
must comply with specific regulatory requirements or
standards, or needs to make quick data-based
decisions, it may have a greater need for rapid analysis
to monitor and control its activities.
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Competitive Advantages: Big Data analysis can
help companies gain a competitive advantage by
providing a deeper understanding of their customers.
By analyzing consumer data, companies can gain
insights that enhance customer loyalty and improve
product-market fit [27]. By analyzing large amounts
of data on customer behavior, preferences, and
purchasing patterns, companies can gain a deeper
understanding of their customers’ needs and
expectations and adapt their products and services
accordingly. Through predictive analysis, they can
identify patterns and trends, predicting future
customer behavior, market developments, or risks,
and adapt to them promptly. By analyzing data on
performance, costs, and resources, companies can
refine their processes, enhance efficiency, and lower
costs, ultimately optimizing their operations. Big Data
analysis can provide companies with new ideas and
opportunities for developing innovative products or
services that meet customer needs and differentiate
them from the competition. Leveraging Big Data
insights allows companies to innovate and tailor their
offerings, creating unique market positions and
enhanced customer engagement [28]. By segmenting

customers, companies can create personalized,
targeted marketing campaigns that increase
conversion rates and improve the customer

experience. Companies can utilize Big Data to track
competitor activities and trends, enabling them to
respond to market challenges and maintain a
competitive edge.

Estimates of Return on Investment: Estimating the
potential return on investment (ROI) for Big Data
projects in companies can be complex, as results are
often indirectly measurable and depend on the
company’s specific situation and goals. Calculating
ROI for Big Data projects is essential, as it helps align
financial resources with anticipated strategic benefits
[29]. However, specific steps can help companies
estimate the expected ROI. Before starting a project,
the company should set the goals it aims to achieve
through Big Data analysis, as well as the key
performance indicators (KPIs) to be monitored and
measured. The company should assess and quantify
all potential costs associated with the project,
including expenses for purchasing and maintaining
hardware and software, data acquisition and
processing, employee and external consultant costs,
and training. It is necessary to make a realistic
estimate of benefits. The company should estimate the
potential benefits of the project, such as increased
sales, improved efficiency, reduced costs, enhanced
customer satisfaction, or other measurable outcomes.
These benefits should be quantified and linked to KPIs
if possible.
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ROI Calculation: By using estimated costs and
benefits, the company can calculate its expected return
on investment. ROI is typically expressed as a
percentage and represents the ratio between the profit
from an investment and its cost.

Monitoring and Evaluation: Throughout the
project’s duration and after its completion, the
company should monitor and evaluate its key
performance indicators (KPIs) and results to
determine whether the set goals were achieved and
whether the investment in the project was successful.

It should be noted that estimating the potential
return on investment for Big Data projects can be
inaccurate and risky, as various factors, including
changes in the market environment, technological
developments, competition, or internal organizational
changes, may influence the results. Therefore,
approaching ROI estimates with appropriate caution
and flexibility is essential. Companies should keep in
mind that the results and benefits from Big Data
projects often manifest gradually and can vary greatly
depending on the specific situation and market. When
estimating potential ROI, companies should also
consider some indirectly measurable benefits, such as
improved innovation, increased competitiveness,
better decision-making, or improved collaboration
between departments. These benefits can also
contribute to the long-term success and growth of the
company, even if they may be difficult to quantify and
include in traditional ROI calculations precisely.

Finally, when planning and evaluating Big Data
projects, companies should not only monitor financial
indicators and return on investment, but also consider
the project’s strategic importance, its benefits to
customers and employees, and its impact on the
company’s overall culture and vision.

Technological Infrastructure: An assessment was
conducted of the company’s existing technological
solutions and their capacity to support the deployment
of Big Data technologies, with particular emphasis on
the availability of modern tools for data collection,
storage, and processing.

Employee Capabilities: An analysis was
conducted of the level of expertise of company
employees in data technologies and their readiness to
use advanced analytical tools.

By defining the central questions regarding the
suitability of implementing Big Data processing tools
and subsequently addressing them through responses
from company management, it becomes possible to
determine whether such implementation is worthwhile
for the given company. If the expected benefits
outweigh the associated costs and the company
demonstrates readiness to invest in  skills
development, technological infrastructure, and data
protection, Big Data solutions can enhance efficiency,
competitiveness, and innovation.
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The subsequent focus of this study was to
determine the most appropriate responses to the
formulated questions precisely and to elaborate on
each in detail. A concise guidance document was
developed for company management, a methodology
with explanations designed to help understand the
underlying considerations, key factors to take into
account, and essential points to bear in mind when
making decisions.

A quantitative comparison of the data obtained
through this approach facilitated the formulation of a
systematic model assessing companies’ readiness to
implement Big Data technologies.

6. List of Main Questions

In designing a model to evaluate companies’
readiness to implement Big Data technologies, key
guestions influencing the success of such
implementations were identified, focusing on critical
factors for successful adoption:

Need for Real-Time Analysis: Determine if the
company needs to analyze and process data quickly.
Big Data tools are often capable of providing real-time
analysis, which can be crucial for some companies.

Competitive Advantages: Consider whether the
company can gain a competitive advantage by
analyzing Big Data. For example, an improved
understanding of customer needs enables the tailoring
of offerings and the enhancement of services.

Estimates of Return on Investment (ROI):
Calculate the potential return on investment from Big
Data projects. If the costs of implementing Big Data
tools are lower than the expected benefits, then it is
worthwhile to implement Big Data analysis.

Employee Capabilities: Examine whether the
company has employees with skills in data analysis,
data processing, and Big Data solution development.
If not, consider the potential costs associated with
training or recruiting new employees.

Existing Technological Environment: Determine if
the company’s current technological environment
supports the implementation of Big Data tools. If
some data technologies are already being used,
implementing Big Data solutions could be easier.

Security and Privacy Protection: Ensure the
company has adequate measures in place to protect
privacy and ensure data security. When processing
large amounts of data, it is important to consider legal
regulations and privacy requirements, such as the
General Data Protection Regulation (GDPR) in the
European Union. The company should be able to
secure data and comply with relevant laws.

Data-Driven Culture: Examine whether the
company has a data-driven culture in which data is
treated as a key resource for growth and innovation.
Companies with such a culture are more likely to be
ready to implement Big Data solutions and leverage
their benefits.
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Potential Applications of Big Data: Identify
specific areas where Big Data tools could bring
significant value. For example, the company could use
Big Data for predictive maintenance of machines,
customer segmentation, or supply chain optimization.
For this point, the rule is to start small and gradually
expand. This established the primary questions
considered critical to the successful implementation of
Big Data technologies in companies. Addressing these
questions provided fundamental starting points for
developing a model to assess companies’ readiness to
adopt these technologies.

7. Statistical Method Used - Cosine Similarity

To analyze companies’ readiness to implement Big
Data technologies, the Cosine similarity method was
selected, enabling comparisons of key factors
influencing each company’s readiness. The focus was
placed on technological capacities, the ability to
process various types of data, and readiness for real-
time analysis.

Cosine similarity provided a means to measure the
similarity between companies based on their data
structures and infrastructure, regardless of the
absolute size of their data. This method enabled us to
objectively measure differences between companies
and identify the factors that most significantly
influence their ability to implement Big Data
technologies. The structure of this decision-making
model is illustrated in Figure 1.

Input company
indicators (vector)

¥

Normalize
input features

v

Compare with
reference firm using
cosine similarity

l

similarity = 0,85 similarity < 0,85

similarity = 0.8

Firm is Firm is
READY NOT READY

Figure 1. Decision flowchart for assessing Big Data
readiness in companies
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Using this method, groups of companies with
similar characteristics were identified, enabling a
focus on those ready for implementation and on areas

requiring improvement, such as infrastructure
investments or enhancements to employee
capabilities.

8. Determining Minimum Indicators for
a Company

To evaluate companies’ potential to implement Big
Data technologies, it was necessary to define a
reference company whose parameters served as a
basis for determining whether the examined company
had the prerequisites for implementation. For
questions requiring a yes/no response, this did not
pose a problem, as a minimum requirement was
considered a “yes’ answer. These questions addressed
whether the company requires real-time data analysis,
whether it possesses competitive advantages, whether
employees have the necessary capabilities, and
whether the technological environment is secure,
among other concerns.

The minimum data volume was determined based
on information published on IBM’s website, which
indicated that in 2017, the number of companies
storing more than 100 TB of data nearly doubled.
However, many were unable to utilize it effectively.
The ability to leverage such data for timely and
effective decision-making is paramount. Additional
insights were reported on the Business Wire portal in
the second half of August 2021. Worldwide spending
on Big Data and Business Analytics (BDA) solutions
was projected to reach 215.7 billion dollars in that
year, representing a 10.1% increase compared to
2020, according to the IDC Worldwide Big Data and
Analytics Spending Guide. The forecast further
indicated that BDA spending would strengthen over
the following five years as the global economy
recovered from the COVID-19 pandemic. Investment
in Big Data and analytics continues to expand, driven
by the growing demand for data-driven insights in the
post-pandemic business environment [30]. The
compound annual growth rate (CAGR) for global
BDA spending during the forecast period 2021-2025
is expected to reach 12.8% [2].

In the previous section, it was noted that in 2017,
the number of companies storing more than 100 TB of
data nearly doubled. Furthermore, estimates by the
European Commission indicate that global data
volume is expected to increase by 530% by 2025
compared to 2018. Based on these data, the estimated
data volume for the same companies in 2023 was
calculated, yielding the minimum amount required to
implement Big Data technologies. The following
procedure was applied:
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e Data from 2017: 100 TB.

e Increase between 2018-2025: 530% (total for
the entire period).

e Years between 2018 and 2025: 2025 - 2018 = 7
years.

To calculate the year-on-year increase for the
period 2018-2025, a fractional exponent can be
applied to determine the annual percentage growth of
the data. For this purpose, a modified formula for
calculating compound interest was utilized. This
formula is widely used in economics and finance to
estimate the future value of an investment or loan
when interest is compounded on the principal.

The formula applied is as follows:

1+r= n ’1 + Increase (1)
100

where ““n”” is the number of years. In this case, the
number of years is 7, so the seventh root was applied.

The wvariable r represents the year-on-year
percentage increase. Here, the total increase is 530
over 7 years.

1+r=3Y1+53 (2)
1+r=16.3 (3)
1 +1~1.3067 4)

r=0.3067 or 30.67%

The year-on-year increase
30.67% over the period 2018-2025.
The increase in data between the periods 2017 and
2023 was calculated in terabytes (TB) and percentage
terms as follows: the number of years between 2017
and 2023 was determined as 2023 — 2017 = 6 years.
The following formula was applied:

F=P*(L+r) (5)

where F is the final value, P is the initial value (100
TB), r is the year-on-year increase (0.3067), and t is
the number of years [6].

is approximately

F =100 * (1 + 0.3067)° (6)
F =100 * 4.978 )
F~497.8 TB (8)

Increase in data in TB: 497.8 - 100 = 397.8 TB.

Increase in data in %: (397.8 / 100) * 100 =
397.8%.

Between 2017 and 2023, the data volume increased
by approximately 397.8 TB, representing a 397.8%
increase.

Since information technology is typically
depreciated over 4 years in Slovakia, this results in a
25% return on investment (ROI) for the reference
company.
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Based on the reviewed and analyzed materials, it
was concluded that, for a reference company, the
optimal number of processed data types is five, and
the number of potential applications is three. In this
manner, model data for the reference company were
obtained:

e Data volume:
terabytes).

o Data growth: Rapid data growth (30.67%
annually).

e Types of data: Data diversity (5 types of data).

o Real-time analysis: Need for real-time analysis.

o Competitive advantages: Strong competitive
advantages due to data analysis.

o ROI: Positive return on investment (25%).

o Employee capabilities: Employees with the
necessary knowledge and experience.

e Technological environment: Modern
technological environment and infrastructure.

e Security: Sufficient data and system security.

e Data culture: Strong culture based on data and
analytics.

o Potential applications: Multiple possible
applications for data analysis (3 applications).

Large data volume (497.8

At the same time, the threshold value of similarity
above (indicating that a company is ready to
implement) was set at Big Data 0.85. This value
corresponds to the percentage of companies that failed
to implement Big Data technologies, as noted in the
previous section. The objective is to reduce this failure
rate by applying the proposed tool.

9. Program with Cosine Similarity Method

To verify the models, programs were developed in
Python using Anaconda Navigator and Jupyter
Notebook, providing unrestricted access and use at
any time. The cosine similarity metric measures the
angle between two vectors. The method works by
calculating the cosine of the angle between two
vectors in a multidimensional space. The cosine
similarity value ranges from -1 (completely different)
to 1 (completely identical). A value of 0 means that
the vectors are independent, i.e., they have no
relationship. To assess a company’s suitability for
implementing Big Data technologies, a program was
developed that applies cosine similarity to compare
companies based on normalized indicators. Each
company is represented as a vector, with components
corresponding to the wvalues of the respective
indicators.
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The model for assessing a company’s suitability
for implementing Big Data technologies searches the
company database and identifies the most suitable
candidates based on two criteria.

In the first step, the model identifies companies
similar to the reference company A (which
successfully implemented Big Data technologies)
using cosine similarity. This method calculates vector
similarity in a multidimensional space by comparing
the indicators of individual companies. In this context,
a vector represents the values of a company’s key
indicators. Based on a specified threshold value
(similarity_threshold), it is determined which
companies are sufficiently similar to the reference
company and thus are considered ready to implement
big data processing tools. In the example, a threshold
of 0.85 was used, meaning that companies with a
cosine similarity value of 0.85 or higher are
considered ready to implement Big Data technologies.
In the second step, it looks for companies whose
indicator values are equal to or greater than those of
the reference company A. This criterion ensures that
companies are identified that have at least the same or
better performance indicators as the reference
company. After identifying companies based on both
criteria, it merges the results into a single list and
removes duplicates. Finally, the model prints a list of
companies that are suitable for implementing Big Data
technologies.

The formula for calculating cosine similarity
between two vectors A and B is as follows:

A-B

Cosine Similarity(A,B) = ———————
g IRIED

)

Where:

e A and B are vectors representing companies and
their indicators.

e A * B is the dot product of vectors A and B.

e ||Al| and ||B|| are the Euclidean norms (lengths) of
vectors A and B.

The dot product is computed as:
A-B =Y AB; (10)

Moreover, the Euclidean norm of a vector is
calculated as:

||A||=‘/ LA (11)
|B]| = / . B? (12)
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This formula measures the similarity between two
companies based on their multidimensional profiles,
independently of absolute magnitudes. It allows us to
evaluate how closely acompany’s readiness
indicators align with those of a reference company.

The model is designed to be flexible and adaptable,
allowing it to be applied across diverse datasets or
readiness factors. It supports strategic decision-
making by identifying the organization’s best-suited
to implement Big Data technology.

10. Modified ROl Formula
External Risk Factors)

(Incorporating

The standard formula for calculating Return on
Investment (ROI) is:

Gain from Investment—Cost of Investment

ROI = x 100

Cost of Investment
(13)

To incorporate external economic risks, a
Geopolitical Risk Coefficient (Rg) is introduced:
Adjusted

ROl gjystea = ROI X (1 —R,)
Where:

e Rge(0,1): represents the
geopolitical risk factor.

e For example, Rg=0.10 represents a 10%
downward adjustment due to uncertainties
such as tariffs, sanctions, or supply chain
restrictions.

(14)

estimated

This adjustment enables decision-makers to
account for external risks that may impact the actual
return on Big Data investments, particularly in
industries or regions exposed to fluctuations in
international trade.
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11. Testing the Proposed Model

To test the proposed model for assessing a
company’s suitability for implementing Big Data
technologies, the program was applied to various
input datasets, and the extent to which the outputs
matched real-world conditions was examined. Figure
2, for example, shows a sample Python code with data
from six companies. The data for companies B to F
are compared with those of company A, and the
program ultimately determines that companies A, C,
E, and F are ready to implement Big Data solutions. A
as the model company and C, E, and F as companies
that meet the examined conditions. Specifically,
company A was listed because it serves as the
reference company, and all its indicators match those
of the reference company. Company C was listed
because all its indicator values are equal to or greater
than those of company A. Additionally, its cosine
similarity with company A exceeds the set threshold
of 0.85. Companies E and F were listed because they
have all indicator values equal to or greater than
company A. However, their cosine similarity with
company A is less than the threshold of 0.85.
Companies B and D were not listed because they do
not have all indicator values equal to or greater than
those of company A. Also, their cosine similarity with
company A is less than the threshold of 0.85. In
summary, the model for assessing a company’s
suitability for implementing Big Data technologies
identifies firms that are similar to the reference
company based on their indicators (using cosine
similarity) and/or those with all indicator values equal
to or greater than those of the reference company.
These criteria enable the identification of companies
most likely to be ready for Big Data implementation.
In this way, the model’s ability to assess a company’s
suitability for adopting Big Data technologies was
verified.
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import pandas as pd

import numpy as np

from sklearn.preprocessing import MinMaxScaler

from sklearn.metrics.pairwise import cosine_similarity

# Predstavme si, Ze mdme ddtovy rdmec (DataFrame) so spolocnostami a ich hodnotami ukazovatelov

data = {'spolocnost': ['A*, 'B", 'C", 'D", "E', 'F'],
‘objem_dat': [497.8, 568, 1866, 2808, 600, 7800],
'rast_dat': [38.67, 20, 8@, 1@, 48, 300],
‘druhy_dat': [5, 4, 8, 2, 6, 9],
‘realtime_analyza': [1, &, 1, e, 1, 1],
'konkurencne_vyhody': [1, @8, 1, 8, 1, 1],
'ROI': [25, 15, 35, 1@, 28, 58],
‘schopnosti_zamestnancov': [1, e, 1, @, 1, 1],
"technologicke_prostredie’: [1, 1, 1, 1, 1, 1],
‘zabezpecenie': [1, @, 1, 8, 1, 1],
'kultura_dat': [1, @, 1, 8, 1, 1],
‘potencialne_aplikacie': [3, 3, 28, 1, 4, 3@]}

df = pd.DataFrame(data)
# Normalizujeme hodnoty ukazovatelov na Skdle od 8 do 1

scaler = MinMaxScaler()
df_normalized = scaler.fit_transform({df.iloc[:, 1:])

# Vypolitame podobnost medzi spoloénostami na zdklade ich ukazovatelov

similarity_matrix = cosine_similarity(df_normalized)

# Predpokladajme, Ze mdme referenénd spoloénost, ktord dspeine zaviedla big data riesenia

reference_company = df_normalized[8] # Spolofnost A

# Ur&ime prahovi hodnotu podobnosti, nad ktorou méZeme povaZovat spolofnost za pripravend na zavedenie big data

similarity threshold = 8.85

# Zistime spolocnosti, ktoré si dostatolne podobné referencnej spolocnosti
similar_companies = df.loc[np.dot(df_normalized, reference_company) »= similarity_threshold, "spolochost’]

# Ndjdeme spoloénosti, ktoré majd vietky hodnoty rovné, alebo viésie ako vzorevd spoloinost
qualified_companies = df.loc[(df.iloc[:, 1:] »>= df.iloc[@, 1:]).all(axis=1), 'spolocnost’]

# Odstrdnime duplicity a vypiSeme zozmam spoloénosti, ktoré su pripravené na rzavedenie big data

ty

final_list = pd.concat([similar_companies, qualified_companies]).drop_duplicates()

# Wpls findlneho zoznamu spoloénosti

print("Spolofnosti,

for company in final_list:
print(company)

Spoloénesti, ktoré sd vhodné na zavedenie Big Data sU nasledovné:

A

C
E
E

ktoré si vhodné na zavedenie Big Data sd nasledovné: ™)

Figure 2. Example of Python code

12. Conclusion

Based on the conducted analysis, a model was
developed that provides companies with a practical
tool for assessing readiness to implement Big Data
technologies. The model is flexible and adaptable to
various business environments, enabling broad
application across industries. The research identified
key factors that decisively influence implementation
success, including technological infrastructure,
employee expertise, and the need for real-time data
analysis. In addition, the significance of competitive
advantage and return on investment was examined, as
they are crucial determinants of success.

This approach offers managers a robust framework
for effective decision-making when implementing Big
Data solutions. The model provides not only strategic
recommendations but also a practical diagnostic tool,
enabling companies to better prepare for the
technological and organizational challenges of
transitioning to data-driven operations.
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Ultimately, the model enhances decision-making
processes and maximizes the potential of Big Data
technologies.

When assessing a company’s readiness to
implement Big Data technologies, managers should
also consider broader macroeconomic and
geopolitical factors that may significantly influence
the return on investment (ROI). For instance,
companies that rely heavily on imported U.S.
technology (such as cloud infrastructure, analytical
tools, or hardware) may face vulnerabilities arising
from shifts in trade policy, including tariffs or
regulatory restrictions between the U.S. and the EU.
To address these risks, the inclusion of a “Geopolitical
Risk Index” in the decision-making framework is
recommended. This addition enables the model to
reflect real-world uncertainties of global trade and
adapt to rapidly changing market and policy
conditions.
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