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Big data in strategic management

 in an organization

Big data w zarządzaniu strategicznym w organizacji

ABSTRACT

This article aims to present the management of big data sets as 
a strategic issue in an organization. Data strategy is today a 
key tool for developing the organization and gaining its 
competitive advantage in a dynamically changing 
environment. A qualitative methodology has been chosen, 
including literature research and a description of practical 
examples that allowed for the examination of the impact of 
managing large amounts of data on the formulation of a 
functional data strategy as the main component of the 
organization's strategy. Based on literature and practical 
examples authors showed that data, information, and 
knowledge in a contemporary organization are strategic 
resources. E昀昀ective use of data in an organization consists of 
developing a data strategy (as part of the business strategy) 
and coherently linking it with other functional strategies such 
as production, marketing, and finance. The instrument 
supporting these activities is big data technology. The article 
recommends the approach of developing a functional data 
strategy based on big data technology, which is consistent 
with the organizational and other functional strategies. The 
prerequisite for this process is the recognition of data as a 
strategic resource and overcoming the barriers associated 
with the implementation of big data technology.

Keywords: big data, knowledge, information, data, strategy.

STRESZCZENIE

Artykuł ma na celu przedstawienie zarządzania dużymi 
zbiorami danych jako strategicznej kwestii w organizacji. 
Strategia danych jest dziś kluczowym narzędziem rozwoju 
organizacji oraz zdobywania przewagi konkurencyjnej w 
dynamicznie zmieniającym się środowisku. Wybrano 
metodologię jakościową, zawierającą badania literatury oraz 
opis praktycznych przykładów, które umożliwiły zbadanie 
wpływu zarządzania dużymi ilościami danych na 
formułowanie funkcjonalnej strategii danych jako głównego 
składnika strategii organizacji. Na podstawie literatury i 
praktycznych przykładów autorzy pokazali, że dane, 
informacje i wiedza w współczesnej organizacji są 
strategicznymi zasobami. Efektywne wykorzystanie danych w 
organizacji polega na opracowaniu strategii danych (jako 
części strategii biznesowej) i spójnym łączeniu jej z innymi 
strategiami funkcjonalnymi, takimi jak produkcja, marketing 
i finanse. Instrumentem wspierającym te działania jest 
technologia big data. Artykuł rekomenduje podejście do 
rozwijania funkcjonalnej strategii danych opartej na 
technologii big data, które jest spójne z organizacyjną i innymi 
strategiami funkcjonalnymi. Przesłanką tego procesu jest 
uznawanie danych za strategiczny zasób i pokonywanie barier 
związanych z wdrożeniem technologii big data.

Słowa kluczowe: big data, wiedza, informacja, dane, strategia.

Digitalization of enterprises, especially in the SME sector, is 
essential for their economic competitiveness. Therefore, using 
big data technologies should be treated as a way of measuring 
their readiness to meet this challenge. According to the au-
thors of the report “Big Data in Poland,” only 8% of enter-
prises use big data technologies. However, a more detailed 

analysis shows that this result is influenced by the low use of 
this technology in the SME sector: 6% for small enterprises 
(10-49 employees) and 12% for medium enterprises (50-249 
employees). On the other hand, among large Polish enterprises 
(with 250 or more employees), 26% use Big Data (Big Data w 
Polsce, 2020). Other studies on using Big Data technologies in 
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Polish enterprises show that only 11% of small and medium-
sized enterprises use advanced data processing in their opera-
tions. If the analysis is narrowed down to large enterprises 
(with at least 250 employees), the percentage rises to 16%.

In the opinion of surveyed enterprises, the main reason 
for the low interest in analytics of large data sets is “no need 
for it” (77.5% of responses). Whereas other reasons, such as: 
“lack of competence” (10% of responses) or “high costs of 
implementing such a solution” (2% of responses), are rela-
tively less critical (Badanie, 2020). Conclusions from both re-
ports indicate that the main reasons for the implementation of 
big data are not technological and financial barriers but the 
belief of managers that there is no need or benefit to imple-
ment this technology. On the other hand, companies that use 
big data analytics perceive big data mainly as a tool for com-
puterizing processes rather than as an instrument supporting 
strategic data management. This problem applies to Polish 
companies and any organization that bases its future devel-
opment on technologies that process big data sets. A logical 
approach to these issues within an enterprise is to formulate a 
data strategy that should be both a component of the business 
strategy and consistent with other functional strategies within 
the company (production, marketing, and finance). The de-
velopment of a data strategy based on big data technology will 
enable the e昀昀ective management of data, which, after appro-
priate processing, may constitute strategic information re-
sources and be a source of competitive advantage for the 
organization in a dynamically changing environment. In this 
context, the article presents data strategy as a functional 
strategy and its relationship with business strategy, func-
tional strategies, and big data technology. There is a lack of in-
depth studies on this issue in the strategic management liter-
ature. This article is part of a broad discussion on business 
analytics based on big data that has enabled managers to make 
e昀昀ective management decisions in a dynamic environment.

1. BIG DATA – ESSENCE AND FUNCTIONS
In today’s organizations, data and its analysis contribute to 
reducing the time required to perform optimization tasks. 
Defining the scope of big data, called big data, poses some 
di昀케culties. The concept has evolved over the years and needs 
to be clearly understood. Big data represents a range of infor-
mation that is so large and complex that it is impossible to 
process according to traditional models. Although NASA sci-
entists were the first to use the term “big data” in 1997, there 
is still no standard definition (Gubbi et al., 2013). Mayer-
Schönberger and Cukier (2014) believe that big data is a revo-
lution in business analytics that is changing not only the face 
of business but also how many people worldwide think, live, 
and work. Big data is the space of a race of technology and civ-
ilization where new forms, methodologies, and knowledge 
pragmatics are at stake, moving away from their analog pro-
totypes at an accelerating pace. Along with database rules and 
based on data resources, a new info system shaped by modern 

analytical tools is emerging. In this context, one should talk 
about the multidimensionality of big data.

There are two research approaches to big data: techno-
logical and organizational. The technological approach treats 
big data as data sets with high volume, variability, and diver-
sity that require new ways of processing to support optimal 
decision-making, the discovery of new phenomena, and the 
automation of processes (Laney, 2011, p. 4). Big data are high-
volume, high-velocity, and diverse information assets that 
require cost-e昀昀ective, innovative forms of information pro-
cessing that enable better understanding, decision-making, 
and process automation (Beyer, 2011). De Mauro et al. (2016, 
pp.122-134) expressed a similar opinion; for them, big data is 
an information resource characterized by such a large volume, 
speed, and variety that specific technologies and analytical 
methods are required to transform it into value. Provost and 
Facett (2013) indicate that the role of big data technology is to 
improve the decision-making process, reducing the time re-
quired to make decisions. For Hazen et al. (2014), the domain 
of big data, as a comprehensive information technology com-
ponent, is to generate and analyze information for the needs of 
managers as decision-makers. Big data is a process that in-
volves quantitative and qualitative techniques, technologies, 
systems, and practices to operate on existing large data sets 
(Russom, 2011; Wang et al., 2016; Gravili et al., 2018).

From this point of view, big data can be considered as a 
set of tools to support a company’s decision-making process 
through the use of technology aimed at rapidly analyzing large 
amounts of diverse data (e.g., structured data from relational 
databases and unstructured data such as images, videos, 
emails, transactional data, and social media interactions) 
from di昀昀erent sources to create a stream of practical knowl-
edge (Caputo et al., 2017). Taking into account the technolog-
ical progress with much information and the multitude of 
definitions of big data, J.S. Ward and A. Barker (2013) devel-
oped their definition of big data as a term describing the stor-
age and analysis of large and complex data sets using several 
techniques such as NoSQL, MapReduce, and machine learning.

Considering the technological aspect of big data, the in-
crease in processed data can be considered an evolutionary 
e昀昀ect of technological progress and the ever-larger data sets 
available. Therefore, when defining big data, one should indi-
cate the specific size of the collections used and their diversity, 
reliability, usability, and processing speed. The term big data 
in the technological aspect should be treated as a description 
of new trends in IT and analytical methods, with particular 
emphasis on analyses carried out directly on source data in 
real time.

In the organizational approach, big data is captured as a 
broad and abstract concept, gaining significant recognition 
among researchers and practitioners. Traditional data man-
agement methods cannot be applied to quantitatively large, 
highly unstructured, and rapidly changing data. Traditional 
data management methods cannot be used for large, highly 
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unstructured, and rapidly changing data. For this purpose, big 
data analysis is used (Davenport, 2013). Big data analysis 
makes it possible to classify them as business-useful infor-
mation that a昀昀ects the e昀昀ectiveness of decision-making pro-
cesses (Ferraris et al., 2019, p. 1923). According to Chen et al. 
(2012), big data should be treated as a decision-making envi-
ronment that combines technology and human capabilities to 
make decisions in line with the company’s plans. Big data 
tools allow organizations to reduce the time needed to imple-
ment routine processes and can support them in paying more 
attention to defining their vision and mission (Caputo et al., 
2019). In this sense, it is essential to have a strategic approach 
to collecting, cleansing, combining, matching, and trans-
forming data into information that can be e昀昀ectively man-
aged. The concept of big data in enterprise management refers 
to a modern approach to data analytics, which includes the 
ability to collect, process, and visualize data for the needs of a 
wide range of needs in various areas of business (Gandomi & 
Haider, 2015, pp. 137-144). Khan and Vorley (2017, pp. 18-34) 
recognize that combining big data with knowledge manage-
ment manifests the usefulness of big data in this area:

- capturing and visualizing the most common words 
from vast amounts of structured and unstructured data 

- big data text analytics plays a vital role in the timely 
transmission, sharing, and managing of vast data. Generating 
keywords through text mining across large datasets helps in-
ternalize, share, and manage data, information, and knowl-
edge as non-material strategic resources.

One of the factors limiting the development of organiza-
tions is a strong focus on tangible resources and marginaliza-
tion of intangible resources such as data, information, and 
knowledge. These concepts belong to complex terms and are 
challenging to define due to their original nature. They are 
used interchangeably in everyday language, often according to 
the current fashion. Two fields deal with them: knowledge 
management and information theory. Therefore, depending 
on the mentioned field, the hierarchy of cognitive concepts is 
called a pyramid or hierarchy of knowledge or information. It 
is also possible to meet the term DIKW abbreviated from the 
first words of the individual components: data, information, 
knowledge, and wisdom (Zeleny, 1987; Cooley, 1987).

There needs to be more consensus in the literature on 
distinguishing between these concepts, mainly due to the 
adoption of di昀昀erent interpretations and simplifications. Ac-
cording to Avison and Fitzgerald (1995, p. 12), data represents 
unstructured facts. On the other hand, Laudon and Laudon 
(1991, p. 14) define data as raw facts that can be shaped and 
formed to obtain information. Raw data such as customer re-
tention rates, sales data, and delivery cost data are of limited 
value until it is integrated with other data and transformed 
into information that can aid decision-making. Historical or 
market sales data suddenly become meaningful-they may in-
crease or decrease relative to metrics or in response to a par-
ticular strategy (Martin, Powell, 1992, p. 10).

Pure, unprocessed data has little practical meaning. Only 
by processing the data and determining its meaningful context 
is it given the form of information. Thus, processed data are 
those that have been previously interpreted, are understand-
able to the recipient, increase the recipient’s knowledge, and 
have value and usefulness in specific management decisions 
(Hicks, 1993, p. 675). According to Azma and Mostafapour 
(2012), data has two main characteristics: organizational 
learning process and intelligent data processing. Organiza-
tional learning involves the discovery of new knowledge and 
its dissemination.

Conversely, intelligent data processing refers to analyz-
ing and evaluating information to ensure that practical plans 
are identified and appropriate control methods are adopted. 
Data is one of the most valuable resources of an organization, 
and its potential is constantly growing. Data collection and 
distribution is a process that uses multiple sources such as on-
line sources, social media, various operating systems, trans-
actions, information obtained from scanners, smart meters, 
sensors, and many, many more. Information is an intangible 
resource of an organization that co-determines its strategic 
potential and growth opportunities. Various business com-
munication processes acquire relevant, timely, and helpful in-
formation. Due to the growing role of employees in 
management, traditional techniques of information exchange 
have become ine昀昀ective, which is the reason for the growing 
role of IT tools as media in this process and the noticeable ten-
dency to move from direct (interpersonal) to indirect commu-
nication with the use of technical means (Dudycz, 1998, p. 9).

On the other hand, knowledge is any information ob-
tained through learning and experience. It is a set of accurate 
and helpful information about reality and the ability to use it 
for individual and organizational purposes. Knowledge is 
valuable and accepted information, combining data, facts, and 
often hypotheses. Knowledge creation requires that someone 
has previously processed, combined, and interpreted the in-
formation. Knowledge creates a new model of business and 
economic activity (Bhatt, 2002, pp. 31-39). Properly processed 
data and information support creative thinking processes like 
innovative, design, and strategic thinking. Additionally, they 
facilitate e昀昀ective communication between the creators and 
recipients of innovative solutions, including projects and 
models (Dereń & Skonieczny, 2017, pp. 163-170).

Knowledge is a unique combination of experience, ideas, 
intuition, values, judgments, and skills of individuals and 
teams (groups) - creating a framework for evaluating, under-
standing, and assimilating new experiences, information, and 
data. Knowledge is now becoming the genome of the organi-
zation – just as the DNA record determines a person’s traits, 
personality, and capabilities, knowledge about the organiza-
tion determines its shape in the future (Mierzejewska, 2004, 
pp. 27-39). Knowledge is a unique resource characterized by 
dominance, inexhaustibility, simultaneity, and non-linearity. 
It is most often defined by combining it with data and infor-



European Journal of Management and Social Science48 ▷ Vol. 4 No. 1­2 (2023)

Artykuł oryginalny / Original article DOI: 10.56652/ejmss2023.1-2.8

mation in the so-called knowledge pyramid (Brdulak, 2005).
It is only the existence of a model. This pattern links the 

relationships mentioned above that produce an archetype 
characterized by repeatability and predictability, constituting 
dynamic knowledge that allows us to predict future events. 
There are several fundamental di昀昀erences between informa-
tion and knowledge: information is only an intellectual tool; by 
itself, without further processing, it will not contribute any-
thing to practice and will not create anything new in the broadly 
defined culture; it is a closed package; information does not 
solve problems; information concerns (instead) phenomena 
and things, not processes; it belongs to the sphere of static. 
From the top of a pyramid, one can see the entire mass; simi-
larly, this perspective also applies to knowledge. If we know, 
then at the same time, we must have data and information 
(Nonaka & Takeuchi, 2000, p. 81) because they are part of it.

Figures 1 and 2 illustrate two di昀昀erent organizational 
data management approaches. Figure 1 illustrates the tradi-
tional approach to strategy formulation. The basis of strategy 
is knowledge and information extracted from data processing 
(little data technology). In contrast, Figure 2 illustrates a new 
approach where the basis of strategy formulation is big data 
technology, which processes data, information, and knowl-
edge. In this approach, all data are exposed, coming from 
di昀昀erent sources, which, in the process of processing, become 
a vast resource, allowing the preparation of di昀昀erent options 
and strategic scenarios.

In this situation, it seems reasonable to identify big data 
as a critical technology to support the development of a func-
tional data strategy as a component of an organization’s 
overall strategy. Big Data technology has unleashed the power 
and importance of data as intangible drivers of organizational 
decision-making, dependent on data center resources com-
prising a diverse mix of old and new technologies, applica-
tions, and employee skills. Having a clear, long-term strategy 
for data management in the organization is essential to meet 
all the challenges, ensure alignment with the company’s goals 
and strategic plans, and enable e昀昀ectiveness in the long run.

2. DATA STRATEGY 
The problem of managing modern organizations is not only 
the ever-increasing amount of data, its diversity and variabil-
ity, but the fact that data exchange has become the basis of 
broadly understood economic exchange. In this situation, it is 
essential to e昀昀ectively acquire, process, store, allocate, and 
use data as strategic resources of the organization. Data, 
which does not have a holistic form, does not become of inter-
est at the strategic level because it is not treated as a strategic 
resource. On the other hand, data has a holistic form, capable 
of being processed into information and knowledge. These are 
strategic and are used to build the organization’s strategy.

For this reason, the goal and task of the organization is no 
longer just the production of products (or provision of ser-
vices) but also obtaining data on what products should be, in 
what quantity, and under what conditions the market can ab-
sorb them. The orientation on the acquisition and use of data 
has become modern organizations’ dominant management 
philosophy and development strategy. The strategic manage-
ment literature needs to describe big data as a data manage-
ment problem. However, various issues exist concerning 
understanding strategy and its relation to big data. Nowadays, 
strategic management is a systemic business concept embed-
ded in the realities of the environment, involving the continu-
ous search for information resources, the use of modern 
technologies that enable the e昀昀ective management of these 
resources, and the improvement of competence in this area.

Singh & del Giudice (2019, pp. 1729-1733) treat big data as 
an organization’s dynamic capability that helps develop its 
operational and strategic potential for business value creation 
and innovation. Big data sets are a source of information for 
shaping the innovative orientation of organizations based on 
modern information technologies, which allows them to gen-
erate new business values, products, and services. Another 
topic of cognitive interest is ambidextrous strategy and its re-
lationship with big data. Ambidextrous strategy is understood 
as the ability of an organization to search for new solutions 
based on a balance of exploration and extraction activities to 

Figure 1. The traditional approach to formulating strategy

Source: own elaboration.

Figure. 2. Big data technology as a tool for formulating strategy

Source: own elaboration.
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gain benefits from both opposing (and perhaps even contra-
dictory) activities. Dezi et al. (2018, pp. 1163–1175) show the 
impact of big data in shaping business process management in 
the service sector. To a small extent, big data refers to data 
strategy.

Developing a data strategy is a complex process man-
agement task. Data management can be thought of as a jour-
ney map that systematizes all data activities. In this way, each 
data processing or analysis activity will either leverage exist-
ing elements or add new ones that others can easily find and 
use. In addition, all initiatives will respect relevant policies 
and procedures, ensuring an appropriate level of security and 
trust in the organization.

The multi-functionality of the data strategy is under-
lined in other proposed concepts. For example, five essential 
elements of a data strategy have been highlighted in the SAS 
management model (The 5 Essential Components of a Data 
Strategy, 2018, pp. 4-11): 
- identification and understanding of data regardless of their 
structure, origin, and location; 

- storing data in an appropriate structure and location to en-
able easy and shared access and processing; 

- collecting data in a way that enables their reuse and sharing 
and ensuring standards (rules and guidelines) for access; 

- data integration in various systems and providing them 
with a uniform, coherent view; 

- data management with appropriate communication policy 
and technology to enable e昀케cient use. A new element of this 
concept is data integration, which combines data from 
di昀昀erent sources stored with the use of di昀昀erent technolo-
gies in order to ensure their readability.

DaleMule and Davenport (2017) developed a data strat-
egy based on key goals, main activities, data management ori-
entation, and support architecture. They believe the data 
strategy has a dynamic character and includes defensive and 
o昀昀ensive actions. Defensive actions are those that ensure and 
manage data security, privacy, integrity, and quality by the 
principles. On the other hand, defensive actions aim to im-
prove the organization’s competitive position and profitabil-
ity. The appropriate architecture supporting data 
management guarantees the successful implementation of the 
distinguished activities. From this point of view, they distin-
guish between a single source of truth (SSOT) and multiple 
versions of truth (MVOT).

Dontha (2017) also proposed the seven-component data 
strategy concept: 
- background – defines the essence of developing a data 
strategy, which may include the company’s strategic direc-
tion, the initiative to move to digital technology, and the ex-
ternal development related to mergers and acquisitions, 
among other considerations; 

- business case – explains the reason for using the data 
strategy in the company. It is often presented in the form of 
a written document but can also take the form of a short oral 

agreement or presentation; 
- goals – defining specific goals related to the data strategy 
(specific, measurable, agreed, realistic, timed); 

- roadmap – linking the data strategy with the tactics of the 
organization; 

- risks and success factors – the data strategy should take 
into account both success factors and risks; 

- budget – identifying the amount of financial resources 
needed to develop and implement a data strategy; 

- measurement – defining and measuring key performance 
indicators. 

When developing a data strategy, attention should be 
paid to its relationship to the business and functional strate-
gies (production, marketing, finance). This problem is rarely 
addressed by theorists of data management in organizations. 
In contrast, it is discussed by practitioners who see great 
strategic potential in data strategy. An example is Burbank 
(2016), who “thinks any data strategy needs to be driven by the 
organization’s overall business strategy.” In her interview, 
this kind of symbiosis of both business strategy and data 
strategy should address the five di昀昀erent levels of manage-
ment in an organization and use data management tools 
(Dennis, 2021): 
- top-down management - at this level, the process of har-
monization of business strategy and data strategy takes 
place;

- managing the people, process, polities, and culture around 
data – they are (as resources) involved in the process of har-
monizing the business strategy and data strategy;

- leveraging and managing data for strategic advantage - in-
cludes the following instruments: master data management, 
data warehousing, business intelligence, big data analytics, 
data quality, data architecture, and modeling;

- coordinating and integrating disparate data sources - in-
cludes the following instruments: data asset planning and 
inventory, data integration, and metadata management; 

- bottom-up management and inventory of data sources - 
includes the following tools: data tables, big data, unstruc-
tured data, semi-structured data, documents, and content 
management. 

New information technologies, especially big data tech-
nology, enable data collection, processing, and analysis. They 
make it possible to look for ways to perform a task, analyze 
threats, or evaluate, for example, the information resources 
held. In the opinion of the authors of this article, the di昀昀er-
ences between strategic management in the past, defined by a 
limited amount of data and information (little data analytics), 
and strategic management based on big data analytics are il-
lustrated in Figure 3.

The two distinguished alternative approaches to data 
strategy are based on di昀昀erent philosophies. In the first ap-
proach, data management is conditioned by the amount of 
data and the type of technology referred to as little data ana-
lytics. The data strategy is developed based on the search for 
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causality between the data on phenomena in the organization 
and the environment. However, in the second approach, the 
strategy is developed based on the correlation between data in 
the organization and the environment. In this approach, a key 
role is played by aggregating significant amounts of data and 
information from various areas of business activity and com-
bining and analyzing them with the use of big data analytics. 
The essence of the described approach is the necessity to de-
velop a data strategy as a functional strategy that is an integral 
component of the organization’s strategy. It is a dynamic 
process influenced by variable and diverse data and informa-
tion. Therefore, the organization should focus on developing 
dynamic capabilities in searching, collecting, analyzing, and 
distributing these resources.

Figure 3. Strategic management based on little data analytics and big data 

analytics

Source: own elaboration.

Porter's value chain can be used as a strategic tool (see 
Figure 4). The main activities in this process include data 
identification, data analysis, data collection, data distribution, 
data implementation, and data protection. The e昀昀ectiveness 
of the described process depends on the appropriate selection 
of appropriate technological and organizational solutions re-
lated to big data technology (supporting activities).

3. BARRIERS AND CHALLENGES RELATED TO THE 
IMPLEMENTATION OF THE DATA STRATEGY 
Big data is an interesting research problem, which simultane-
ously is a considerable challenge for practitioners in the field 
of business but also for the economy and society (Lau et al., 
2015). Dynamic changes in the business environment make 
enterprises look for new opportunities to gain a competitive 

advantage, and one of the possible directions is the imple-
mentation of Big Data solutions. In practice, overcoming the 
barriers hampering the implementation of large-scale data 
processing is essential. The following can be considered clas-
sic universal implementation barriers (or groups of barriers 
due to their general nature) presented in the literature: tech-
nical, economic, organizational, and socio-psychological 
(human) barriers (Wieczorkowski & Jurczyk-Bunkowska, 
2018, pp. 243-255). Whether these fundamental barriers apply 
equally to implementing big data solutions in the organization 
arises.

Figure 4. Data value chain

Source: own elaboration.

The big data concept could come into force thanks to 
technological advances and a decrease in the price of equip-
ment necessary to process big data. Consequently, the cost-
free or meager unit processing cost can be treated as the pri-
mary big data paradigm. However, the infrastructure 
requirements for big data methods are significantly higher 
than typical transactional applications. Therefore, the tech-
nological barrier should be treated as the first of the barriers to 
implementing big data solutions. It is necessary to solve such 
typical problems for big data as ensuring adequate data pro-
cessing e昀케ciency, integrating the software with existing 
transaction systems, real-time data stream analysis, and de-
veloping tools ensuring comprehensive data visualization. In-
frastructure and IT tools require appropriate service related to 
the human (sta昀昀) barrier. Visualization tools are designed to 
simplify data interpretation as much as possible and allow the 
software to be used directly by decision-makers. At the same 
time, in many cases, the methods used must be appropriately 
matched to the source data. Interpretation of dependencies 
also requires appropriate knowledge. 

Only with knowledge and competence can the potential of 
big data in an organization be utilized. In this situation, data 
specialists, so-called data scientists, replace existing data an-
alysts, traditionally dealing exclusively with statistical analy-
sis methods. They should know IT tools and handle 
inconsistent and heterogeneous data well.

It is necessary to change the mental approach of man-
agers and adapt it to the new organizational culture, which is 
related to another barrier, e.g., organizational or procedural. 
Managers should accept a situation where they must make big 
data-driven decisions that they cannot fully understand. At 
the same time, it is possible to deal with a situation in which 
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more accurate decisions will be made by a person without ap-
propriate management experience, relying on the analysis of 
data sets, than by an experienced manager. Therefore, it is 
sometimes necessary to accept that it is su昀케cient to know the 
correlation between the data without knowing the causality of 
the phenomenon. In other situations, based on previously de-
veloped rules of operation, decisions can be made automati-
cally without human intervention (at the decision-making 
stage), which means using the so-called "Golden loop" deci-
sion, where the generated proposal does not go to the manager 
but is carried out automatically (Surma, 2017).

Universal barriers also include financial (economic) and 
legal barriers. Big data methods require modern infrastructure 
solutions. Purchasing the appropriate technology (hardware 
infrastructure with appropriate programming tools) is costly. 
On the other hand, legal barriers are related to the necessity to 
respect the existing legal regulations in data collection and 
processing, especially when the data belongs to the private or 
sensitive data category. In legal terms, access to other people's 
or public data, which may be restricted by copyright and li-
censes, among other limitations, can also pose challenges. The 
above-mentioned universal barriers to implementing big data 
solutions constitute the basis for a more detailed approach to 
this issue in the literature. Researchers who identify these 
barriers refer them to the area where big data solutions are 
used. In the area of intelligent factories, Li et al. (2019, pp. 
1147-1164) list: 

1) organizational barriers: lack of understanding and 
strategic planning; lack of commitment from top manage-
ment; lack of cooperation and adjustment between organiza-
tional departments; failure to identify significant needs in the 
field of data analysis; 

2) human barriers: lack of qualified and experienced 
consultants; no internal data researcher; lack of confidence in 
significant data analysis results; serial resistance due to 
changes in positions and skills; 

3) technical barriers and barriers related to data quality 
and standards: Immature development of CPS and IoT tech-
nologies; lack of an integrated and coherent big data set; poor 
management of big data; increased threat to information se-
curity.

For the challenges facing hospitals in analyzing large 
amounts of data, Schae昀昀er et al. (2017, p. 90) include:

- cost and di昀케culty of connecting disparate systems to a 
data warehouse - lack of standardization of data sets is costly; 
the sheer volume of data and lack of connectivity of systems 
make it costly; the complexity of extracting data from a large 
variety of sources in a di昀昀erent format; integration costs; cost 
of developing interfaces; data standardization and interoper-
ability between interoperability; technology systems;

- lack of information systems and analytical profession-
als with experience - new leadership is needed, chief analyti-
cal o昀케cer; lack of information technology big data talent in 
health care; ability to find big data analytic talent; lack of 

competency of health care sta昀昀 in using analytics;
- concerns over data quality and quality assurance prac-

tices - data quality will be essential to be validated before pre-
dictive analytics are applied; quality assurance will be a 
di昀케cult, ongoing task; predictive modeling might have harm-
ful e昀昀ects if patients are treated di昀昀erently based on a flawed 
data model; data must be highly current; if not, it is not going 
to be helpful in analytics;

- security and privacy - security and privacy concerns; 
data security and compliance programs

- financial motivations - current payer systems still 
mostly service fees and will need to continue to shift to moti-
vate hospitals; people tend to understate negative factors and 
overstate positive factors; standards need to be developed to 
increase usefulness and unwillingness by healthcare partici-
pants to share data.

CONCLUSIONS 
The distinguished barriers to organizations operating in the 
production or service industry are also characteristic of Polish 
SMEs. Many believe that data and information could be more 
valuable strategic resources. It is a barrier and challenge con-
taining both awareness and economic culture. This view has its 
roots in the past, when, according to Kornai (1978), enter-
prises operated in the so-called economy of the scarcity of raw 
materials, information, technology, and energy. This para-
digm must be updated as organizations can access various 
tangible and intangible resources, including data and infor-
mation. In an environment of excess of these resources, a new 
paradigm is emerging: how to find the correct data and define 
the information that will be the basis of decision-making pro-
cesses in the organization. It is a strategic challenge because 
technical, technological, organizational, structural, and per-
sonal solutions should be created around data and information 
to give the organization a competitive advantage. In this 
thinking, big data analytics is the key to the processes of 
e昀昀ective organizational management.

The behavior of modern organizations is determined by 
knowledge, information, and data, as well as the technologies 
used to collect and process them. In this situation, using large 
data sets supported by analysis and drawing appropriate con-
clusions becomes necessary. There is no doubt that big data 
analytics is a phenomenon necessary for enterprises, espe-
cially in strategic management. Analytics directly supports the 
operational and strategic business processes of enterprises. 
The ability to quickly use business, market, and competitive 
values in large data sets allows enterprises to build a develop-
ment strategy based on the currently most valuable intangible 
resources: knowledge, information, and data. In the future, 
policy theorists and practitioners will recognize strategic data 
management as an instrument of the new management 
school, known as the digital school. Such a scenario seems 
likely due to the dynamic development of information tech-
nologies implemented in strategic planning and using various 
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data sources, which, in processed form, become information 
of strategic importance for the organization's development. In 
this situation, the development and implementation of a data 
management strategy, harmonized with the organization's 
overall strategy, becomes the binding paradigm in the organi-
zation's management.
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