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Abstract

The article refers to the issue of the use of qualitative data in management processes. The
article was compiled on the basis of the results of surveys on the principles of using
qualitative data for management purposes. The research results indicate that in the surveyed
enterprises the most frequently used is qualitative data referring to the quality of services
and products as well as training materials. This is confirmed by the results referring to the
areas of activity of enterprises in which qualitative data is used. The results showed that the
share of qualitative data in the decision-making processes is relatively low, especially at
the strategic level. Therefore, it seems logical to request for the need to undertake work on
tools for ordering qualitative data within individual enterprises.

Keywords: Qualitative data, quantitative data, dusk of ERP/BI class systems, areas of
application of qualitative data, types of qualitative data.

1. Introduction

The end of the last century was characterized by the basic role of ERP/BI (Enterprise
Resources Planning / Business Intelligence) systems in supporting business management
processes [18]. As a part of the processing, the basic role was played by quantitative data
collected mainly on the basis of description of current activity of a company. In the nineties
of the last century, the career of the Internet network was just beginning to develop, along
with all the services that are available through it. Along with the development of the
Internet, the qualitative data started to play an increasingly important role in business
management [17].

It can be assumed that the development of information systems or wide area networks
is still being continued, which is a consequence of the emergence of new types of ICT
tools. A phenomenon arises that, on the one hand, new types of ICT tools are constantly
emerging, and on the other hand, their users reveal new types of information needs. These
needs no longer refer to the analysis of economic results of current operations only, but
users are interested in such information resources, which would be a source of inspiration
for them to grow their own market position, and at the same time provide information about
the current perception of a company in its surroundings. This type of role can be performed
by qualitative data. They describe various types of issues that can be used in business
management.

These considerations deal with the issue of the role that qualitative data plays in modern
enterprises. In the article, the issue of qualitative data was undertaken from the point of
view of their content and areas of activity in which they can be used for management
purposes. It publishes the results of research carried out in 68 enterprises.

The issues included in the article are a part of a wider research on the use of qualitative
data in business management and the possibility of using various types of ICT tools for
this purpose. This study assumes that various types of tools are available for processing
qualitative data (eg BigData, semantic technologies or Sentiment Analysis tools), and most
companies collect quantitative data (usually using ERP/BI systems for this purpose). The
aim of this research was to examine how and where qualitative data is used in management.
The obtained results will be the basis for further research aimed at identifying what type
of ICT tools can be used at different levels of management.

The structure of the article comes down to presenting the role of qualitative and
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quantitative data as well as their potential connections in business management. Next, the
goals and methodologies of the research were presented. As part of the results, the types
of qualitative data used are presented, viewed from the point of view of their content, areas
of application and scope of decisions made. The conclusions aim at presenting the current
state of using qualitative data in management.

2. Quantitative data and qualitative data in company management

The collection of information resources should depend on the information needs of the
organization. It can be assumed that in the present century a significant part of information
processes is implemented using ICT tools. These can be various types of IT systems used
in enterprises (such as, among others, ERP/BI, CRM, SCM, WMS, CAD/CAM, GIS and
others) or network tools available on the Internet.

The information resources gathered in enterprises can be divided, among others into
quantitative and qualitative data. The quantitative data played a fundamental role in the
company's management for a long period of time. It was mainly collected in ERP
(Enterprise Resources Planning) systems as source data describing events occurring in
enterprises. This data was subjected to aggregation processes, thanks to which highly
processed data describing the economic situation of the company was obtained or used in
decision models used in Bl (Business Intelligence) systems. The mentioned data allow for
the registration of the effects of occurring events and the assessment of the company's
condition. Based on them, trends of selected economic phenomena can be estimated (eg
analyze demand, examine the impact of employment dynamics on the volume of
production or sales, the company's balance sheet and others can be drawn up). Due to the
mentioned data, it is possible to prepare the reporting required by state regulations (eg for
fiscal, statistical or social purposes). This data usually refer to historical events, although
on their basis, it is possible to develop various types of plans, especially those based on
market trends.

Qualitative data refer to the description of phenomena, objects, trends having a rather
individual character. They consist in an informal description of a given information object.
The description may have the character of an ordinary text document, but it may also be
an image, a map, a photo or a multimedia material. The mentioned data may be the result
of own actions, concerning, for example, trainings or results of own actions in the field of
innovation, technical progress, creativity or entrepreneurship. However, most of them are
usually of an external origin and are largely obtained through the Internet. About
interesting in qualitative data look at [22]. Generally, qualitative data is usually used to
acquire knowledge on the most important issues for the enterprise. Some of them can be
obtained through contacts with various stakeholder groups (cooperators, clients,
shareholders, and, in some cases, even competitors can provide knowledge about new
technological solutions, proposals for joint ventures, planned or announced tenders and
others - see among others [11]) or be the result of searching for appropriate types of
information resources. Qualitative data may refer to diverse issues, which may be of
strategic importance as well as tactical or operational. Strategic meanings may have, for
example, economic analysis of the industry's prospects (which may, among others, affectto
decide whether to merge with the current competitor or change the profile of the business).
Another consequence may be entering the cooperative system and adopting a process
approach in the organization of the company's operating principles. However, the
operational significance may have a comment contained in the complaint form or an
opinion about a given product or employee, for example, left on one of the Internet portals.

Quantitative data is usually owned by enterprise and it is stored in ICT tools at their
sole disposal (eg in ERP / Bl systems) [4]. Qualitative data about internal genesis will also
belong to the enterprise, but will be stored in documentbases. However, the external data
can be obtained from the Internet using a variety of acquisition and processing tools (for
example BigData [1], semantic tools [21] or sentiment analysis [25) while respecting the
ownership of them.

Quantitative data at the beginning of their collection were of a domain character, they
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referred only to selected areas of the company's activity. It was only with the development
of MRP and then ERP systems that integrated IT systems with a common database for all
areas of activity appeared. For the mentioned domain, the challenge was the process
approach to managing organizations, which is in opposition to the functional approach for
which IT systems have been built so far. The problem consisted in the need to connect
operations belonging to the same process instance. As part of ERP, individual operations
were different types of primary events (usually assigned to individual areas of the
company's activity) in business processes recorded in the process models covering many
areas of the company's activity.

Meanwhile, qualitative data is by definition not formalized and may also refer to
different areas of activity. They may include data about the past (for example the quality
assessment of products or services) as well as neutral resources that may become an
inspiration to take up new areas of the company's operations.

Like quantitative data, the qualitative data may relate to different areas of activity.
Interdependence between the quantitative and qualitative description is presented, inter
alia, in [15]. The mentioned data can be registered independently of each other or constitute
information resources of the Internet network and be used incidentally. Analyzing
individual areas of business operations and the principles of their functioning for research
purposes, eight basic areas were adopted within which qualitative data are collected
(compare [4]). These included: training materials, knowledge-gathering sets (mainly in the
field of potential innovation or implementation of scientific and technical or organizational
progress) [12], technological documents and descriptive quality control results, evaluation
of manufactured goods and services (both internal and external to customers, cooperating,
as well as competition), gathering all types of comments regarding a given company,
various types of documents or benchmarking comments, documents gathered in CRM
(Customer Relationship Management) class systems and documents subject to registration
and processing as part of an automated documentation flow system in an enterprise. The
studies did not only close on the eight areas, so the respondents could add areas
characteristic of their enterprises. It is worth adding that the qualitative data from the eight
areas differ, among others in terms of content, context, source of origin, principles of
collection and processing or accessibility (including copyright).

Analyzing the specifics of qualitative data, one should pay attention to the fact that a
significant part of them can be created without the knowledge of a given company. In
addition, part of the qualitative data in the course of their creation does not refer in any
way to the activity of the enterprise. They are usually obtained due to the fact that the
relevant services in the company they consider useful [14]. The problem is that the Internet
network resources are constantly growing, and searching them takes more and more time.
Meanwhile, users do not always have specific information needs, hence it is not always
known what type of data they will need.

In addition, when comparing quantitative and qualitative data, it should be noted that
the former ones are usually formalized and organized, while the second ones can be
registered in various formats, structures, contexts and will usually have informal content.

From the point of view of management, both types of data complement each other.
While quantitative data allows mathematical and statistical description of the economic
condition of the enterprise, the qualitative data allows, among others: the protection of the
company's brand, facilitate creativity and innovation, allow for the relationship with
stakeholders in a broader context (not only in terms of transactions or transfers). In
addition, qualitative data requires other ICT tools to collect and process them.

3. Research methodology

As already mentioned, the research presented in this study is part of a larger whole. In the
research assumptions it was assumed that the ICT tools market is dynamically developing,
constantly increasing its offer. At the same time, the principles of organization and market
behavior are subject to transformation. In turn, for users, the use of information resources,
including qualitative data, should be consistent with the economic calculation. As a result,
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it can be assumed that the discussed research complex is a conglomeration of
organizational, functional, information, technological and financial factors. There is
interest in researching qualitative data in various fields of life, e.g. in fisheries management
[3], medicine [9] or sport [8] and using qualitative methodology [6].

The research presented in the article was preliminary. Its purpose was to identify
gualitative data collected in enterprises and to assess in what areas of the company's activity
they are used, and whether they are useful at various levels of decision-making processes.
Other factors, in particular technological and financial ones, will be brought up in further
research on the discussed issue.

Due to the fact that the research is of identification nature, their purpose has been
limited to the recognition of the current state of using qualitative data. The range of interest
includes what type of qualitative data is collected, at what decision-making levels they are
used and in which areas of activity.

Due to the fact that it was expected to indicate many types of qualitative data, their
classification was based on [7]. At the same time, it was possible to indicate other types of
data if the proposed classification proves to be insufficient. The areas of the company's
activity have been distinguished on the basis of ERP class system modules. They were
selected basing on the analysis of several systems available on the market. In the literature,
exemplary transaction modules have been mentioned, among others in [11].

The research based on typical qualitative methods [16] and was carried out using a
questionnaire, which was used to conduct the survey. The questionnaire contained several
questions that referred directly to the phenomena studied. The responses were of a stating
character or an evaluator. The statements consisted in indicating that a given phenomenon
occurs. On the other hand, the grades were to indicate how strong the phenomenon is. It
has been assumed that the grading scale is even, therefore it is legitimate to count statistical
indicators, such as, for example, the arithmetic avarage.

For the research it was attempted to select the broadest possible range of types of
business entities. Due to the fact that the research was of an identification nature, the
number of respondents was not very large and numbered 68 entities. However, it was tried
to ensure that the entities subject to the research were diverse. The structure of the size of
the surveyed entities is presented in Table 1.

Table 1. The cross-section of enterprises that were tested

The size of the Number of Percentage
enterprise enterprises
0-50 25 37
51-300 21 31
301-1000 15 22
Over 1000 7 10

Source: Own study based on research results.

The research results should allow to make the inventory of the current state of using
qualitative data in enterprises. They indicate what kinds of qualitative data are used in
enterprises and what role is assigned to them. At which levels of management they are
used. In addition, they show in which areas of the company's activity they are applied and
how their usefulness is assessed. Summing up, the results of the research allow to assess
the needs in terms of the application of the appropriate types of qualitative data and in
which areas of activity of enterprises they are useful.

4. Test results

This article presents the results of the survey referring to the purpose of this study. Five
questions were selected from the questionnaire, which relate to the subject discussed. The
first question concerned determining the role of qualitative data within eight designated
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areas. Moreover, as mentioned, the respondents could also indicate that there are other
areas of application of qualitative data which were contractually accepted as the ninth
additional area. The role of qualitative data within particular areas should be assessed on a
scale of 0to 5 (0 - it meant no role, and 5 - a key one). Role assessment of qualitative data
in each area is presented in the form of four parameters:

the sums of the points obtained,

average arithmetic,

dominants

what percentage of respondents indicated the dominant rating.

The results of the answer to this question are presented in table 2.

Table 2. Results of the role of collected qualitative data.

Qualitative data areas Sum of Arithmetic Dominant Percentage
grades avarage

Training materials 214 3,15 5 30

Knowledge gathering 179 2,63 3.5 21

Descriptive results of quality 228 3,35 5 41

control

Evaluation of products or 248 3,65 5 51

services provided

Comments 154 2,26 2 22

Benchmarking 164 2,41 2 22

Customer Relationship 175 2,57 5 24

Management

Automated documentation flow 193 2,84 5 25

Other types of electronic 106 1,56 0 25

documents

Source: Own study based on research results.

The second of the analyzed questions the is usefulness of qualitative data in decision-
making processes. The analysis concerned all levels of management, broken down into
individual areas described by qualitative data. The respondents, on a binary basis, were to
determine whether the indicated types of qualitative data are used in making decisions
(strategic, tactical or operational). The results of the research are presented in table 3.

Table 3. Declared use of qualitative data in decision-making processes.

Qualitative data areas Strategic level Tactic level Operational level
Number| % Number| % Number| %
Training materials 13 19 32 47 27 40
Knowledge gathering 14 21 18 26 24 35
Descriptive results of quality 22 32 18 26 29 43
control
Evaluation of products or 15 22 21 31 36 53
services provided
Comments 15 22 22 32 25 37
Benchmarking 12 18 11 16 16 24
Customer Relationship 13 19 15 22 26 38
Management
Automated documentation flow 1 16 25 37 33 49
Other types of electronic 3 4 13 19 14 21
documents

Source: Own study based on research results.

The next question concerned the usefulness of qualitative data in enterprise
management. In this case, the qualitative data was treated as a whole, and the usability
evaluation could take the value from -5 to 5. Negative values were assumed to have a
detrimental effect on business management, 0 meant that there are no effects, and 5 meant
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a key positive impact. The results of the answer to the above question are presented in
Table 4.

Table 4. Declared assessment of the usefulness of qualitative data in management processes.

Assessment of the usefulness of qualitative data in management processes
Value -5 -4 -3 -2 -1 0 1 2 3 4 5
Number 0 0 1 0 0 6 2 5 20 15 19
Percentage 0 0 1 0 0 9 3 8 29 22 28

Source: Own study based on research results.

The consequence of the previous question is whether the role of qualitative data is
appreciated by the company. The assessment is made in a similar way to the previous
guestion. Rating -5 means that the qualitative data is overestimated, 0 means that the
current state is adequate to reality, while 5 means that the role of qualitative data is
underestimated, which means that a wider use of qualitative data could increase
management efficiency. The results are shown in Table 5.

Table 5. Appreciation of the role of qualitative data in management processes.

Appreciation of the role of qualitative data in management processes
Value -5 -4 -3 -2 -1 0 1 2 3 4 5
Number 1 1 2 0 0 9 5 9 17 11 13
Percentage 1 1 3 0 0 13 8 13 25 17 19

Source: Own study based on research results.

The last of the analyzed questions concerned the areas of activity in which qualitative
data are used. In this question respondents could indicate the role of qualitative data on a
scale from 0 to 5, where 0 meant no qualitative data, while 5 meant a key role. In the case
of this question, not everyone marked the answers in all areas. This may have resulted from
the fact that the given area does not exist in a given company or respondent it was difficult
to say if the qualitative data is used in a given area. Therefore, in Table 6, the number of
entities referred to the area was entered, and then the percentage share according to the
grades was indicated.

Table 6. Application of qualitative data in the areas of business activity.

Areas of business Number of Ratings in percent

activity respondents 0 1 2 3 4 5
Marketing 53 2 0 4 19 21 54
Supply 62 8 11 7 16 16 42
'Warehouse 59 12 8 15 22 14 29
management
Quality control 62 6 2 6 12 21 53
Technology 62 5 3 8 16 28 40
Production 63 16 0 5 13 17 49
CRM 55 16 7 7 20 16 34
Sales and distribution 64 8 11 12 16 22 31
IRecycling 46 20 15 11 15 13 26
HR and payroll 54 8 13 18 17 18 26
[Economic analysis 51 4 4 8 29 26 29
and planning
Finances and 58 9 12 3 19 35 22
accountancy
IProcess management 62 8 3 11 21 18 39
Organization 56 0 7 7 23 25 38
management

Source: Own study based on research results.
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The presented results allow for a preliminary analysis of the use of qualitative data in
business management. Despite the diversity of entities, both in terms of the size of the
enterprise and the business profile, in principle, in most of the surveyed enterprises, their
usefulness of processing was pointed out. useful.

5. Interpretation of research results

As mentioned above, the aim of the research was to identify the role of qualitative data in
business management. In the background, the question arose whether the role of qualitative
data is so important that it will require developing appropriate system solutions in the near
future. These solutions should cover both usability issues (defining standards for collected
data, processing and retrieval rules, as well as communication between qualitative and
quantitative data), as well as technological issues related to the development of ICT tools.
Interpretation of the qualitative data studied may be multi-directional. An appropriate
methodology is presented in [2]

From the obtained research results, it is possible to estimate the current interest of
enterprises in the use of qualitative data in management processes. The research results
indicate what types of qualitative data are considered the most useful in management, at
what decision-making levels they are used and in which areas of business activity. The
basic conclusion from the research is that the qualitative data is used in practically every
company. However, there is a diversification as to the types of qualitative data used in
enterprises and areas of their applications.

Analysis of the results obtained under the first question indicates a relatively high
interest in qualitative data. It fluctuates within the range of 2.26 - 3.65, and only in the case
of two areas it has fallen below the half of the range (value 2.5), ie. the comment was rated
at 2.26 and benchmarking at 2.41. Other areas should be treated as significant from the
point of view of business management. Undoubtedly, the results were also influenced by
the diversity of entities which can be seen in the area of "knowledge-gathering collections"
where there were two dominant grades 2 and 5.

When examining in detail the results obtained, it should be assumed that the most
important qualitative data is attributed to the issues of quality and knowledge. The highest
importance was attributed to the qualitative data on "Evaluation of products or services
provided". The second most important area was "Descriptive results of quality control™ and
the third "Training materials". It follows from this that in most enterprises greater value is
attached to qualitative data relating to the collection of own information resources or expert
studies that are the carrier of knowledge. It can be assumed that the management of
enterprises is influenced by knowledge management concepts [20]. However, it may seem
surprising that definitely less importance is given to signals from the environment. The
areas rated "Comments”, "Benchmarking" and CRM were rated the lowest. Considering
that the results in these areas were characterized by high diversity, one can assume that the
problem may lie in tools used for automatic data processing. At the end of the analysis of
the first research topic it can also be assumed that the division into the areas of qualitative
data types has been made correctly which confirms the results that in the "other types of
electronic documents” the assessment was the lowest (average arithmetic 1.56, and the
dominant was 0).

The second of the issues examined concerned the use of qualitative data in decision-
making processes. The obtained results indicate that this is not a common phenomenon.
Qualitative data is used to make decisions mainly at the operational level. Relatively less
often at the tactical level, and even less commonly at the strategic level. It follows that
qualitative data is used for decision-making processes mainly in those entities where ICT
tools are appropriate. Going in details, as already mentioned, the most qualitative data is
used at the operational level. The most frequently used areas are "Evaluation of products
or services provided" - 53% and "Automated documentation flow" - 49%. In the latter case,
it is logical in that it usually refers to reactions to various types of applications, proposals
or complaints, and sometimes requires taking operational decisions as a reaction to higher-
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level decisions. Qualitative data from other areas are used at the operational level of 21 to
43%. At the tactical level, the most commonly used qualitative data are "Training
materials" - 47%. It follows that the orderly knowledge provided to employees plays an
important role at this level. The "Automated documentation flow" area is also relatively
important - 37%, for similar reasons as at the lower level. However, other areas are used
in 16 to 32% of the surveyed enterprises. At the strategic level, "Descriptive results of
quality control” was indicated as the most frequently used area of qualitative data. Data
from this area is used in almost 1/3 of the surveyed enterprises. It can be said that in these
enterprises one of the significant distinguishing features of their activity is the quality of
services or products offered. The significance of quality issues in the issues discussed [24]
or a process approach to management [23]. The remaining qualitative data area is used in
over ten percent of the surveyed enterprises. Analyzing the obtained results, it can be
concluded that the correct conclusion is that for the management of the enterprise, the
qualitative data concerning its internal organization is more important.

Answers to two more questions indicate that enterprises notice the usefulness of
gualitative data in management processes. This is confirmed by the fact that 79% of
answers were rated 3, 4 and 5 (in scale from -5 to 5). However, when it comes to
appreciating the role of qualitative data, 61% of responses were in the same range. There
is a certain dissonance indicating that on one hand the roles of qualitative data are
recognized, but practical solutions in the discussed area will require improvement. There
are some indications in the form of negative evaluations that may give some thought. It
can be presumed that this is a drawback to the fact that abstraction from qualitative data in
management processes can have negative effects on the company.

The results of the answers to the last of the analyzed questions indicate that qualitative
data may be applicable in virtually all areas of the company's operations. In this case, their
use may depend on many factors, such as, inter alia, the size of the enterprise, ICT
infrastructure owned or the level of organization development. In addition, not all of the
areas of activity highlighted in the research may occur in individual enterprises.

By analyzing the results in detail, it can be said that the qualitative data is considered
to be a very useful information resource. The respondents in the question were not only
supposed to determine if the qualitative data was used within the given area of the
company's activity, but also to determine their usefulness on a scale of 0 to 5. Looking
from the point of view of the number of entities demonstrating usefulness, the most-
indicated area was' Sales and distribution "- 94%. Similar results were obtained in the areas
of "Production” - 92% and "Supply", "Quality control”, "Technology" and "Procesess
management”, 91% each. Each of the remaining areas of the company's activity was
distinguished by a minimum of 2/3 of respondents. Looking at the obtained results, it can
be assumed that the qualitative data refer mainly to the quality, the implementation of the
business and possibly the process approach to management.

It is also worth paying attention to the fact that if the usefulness of the qualitative data
in a given area was already pointed out, the most common was the score 5 (on a scale of 0
to 5). The only exceptions were the areas: "Finances and accountancy" and "Economic
analysis and planning™. But these areas are traditionally associated with quantitative data.
In this case, the dominants were 4.

6. Conclusions and further research plans

The purpose of the article is to present the role of qualitative data in business management.
The aim was to identify specific qualitative data types that are used in enterprises and in
what areas of activity they are used. Based on the obtained results, one can indicate what
type of qualitative data are the most desired in enterprises and where they are used.

The obtained results of the study not only proved the seemingly obvious thesis that
qualitative data is used in enterprises, but first of all they indicated what type of data is
most desirable and in what areas are most commonly used. Generalizing the results of the
research, it should be noted that at the moment enterprises are focused on acquiring
qualitative data regarding the quality of operations, collecting corporate knowledge and
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implementing the process approach.

The meaning of qualitative data in decision-making processes is relatively low and
refers mainly to the low level, i.e. the operational level. For the other decision-making
levels, aggregated quantitative data seem to be of basic importance. The conducted
research is not about contrasting quantitative and qualitative data. On the contrary, their
aim is to seek to fill the information gaps in the quantitative data with relevant qualitative
data. This could indicate that the problem is the qualitative data processing systems, which
would allow to obtain appropriate information resources based on the automatic processing
of qualitative data (which can be implemented using such tools as: semantic tools [5],
sentiment analysis, spatial analysis [19], mind maps [13] and other). However, the tools
mentioned above have their specificity, which is why the obtained results show where the
guantitative data is used, and at the same time in which areas one can take actions aimed
at their wider application. The obtained results may be useful both for the management of
enterprises and IT companies preparing software for processing qualitative data.

The approach presented in the article has some limitations. As mentioned, the research,
the results of which are presented in the article refer to the initial, identification phase.
Their aim was to familiarize with selected aspects regarding only the thematic scope of
qualitative data used in enterprises and the current state of their use. Therefore, a relatively
small number of entities were surveyed. However, the obtained results allow to indicate
some regularities in the use of qualitative data in enterprises, thanks to which further
research threads can be planned. Undoubtedly, the presented material lacks a technological
aspect, but this one will be the subject of further research, and the results obtained should
allow for their better preparation.

The obtained test results seem to confirm the need for conducting in-depth studies on
the need to use qualitative data in company management [10]. It seems that from ICT tools
currently available on the market can be built integrated systems that will process
gualitative data on the one hand, and on the other, appropriate data extracts will be used
for integration with quantitative data needed to support management processes, especially
at higher decision levels, ie. tactical and strategic ones.
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