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Abstract. Controlling solutions implemented in the organization evolve in a continuous manner. They are
becoming more "mature" - expanding the scope and depth of implemented solutions in striving for
excellence. Nowadays, meeting controlling demands (in case of information requirements) is impossible
without information technology (IT) support. Hence, IT reliability seems to play a special role in this
maturation process. The notion of IT reliability is discussed in the paper as a prerequisite for the
implementation of this management support method. Potential factor favoring the process of maturation of
controlling solutions are also discussed. The aim of the paper is to identify what is the influence of IT
reliability on controlling maturity (and excellence). The analysis will cover relations between the time of use
of controlling (as an expression of maturity and excellence), the quality of its outputs, the results obtained due
to its implementation in the organization and IT reliability, considered as a moderator of changes in
controlling in the organization. The proposed theoretical framework is verified empirically on the sample of
557 organizations operating in Poland.
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1. INTRODUCTION
Controlling, as one of the most often used methods of management in
contemporary organization (Bieńkowska and Zgrzywa-Ziemak, 2011), is
understood as "a method of management support used mainly in the areas of
planning, controlling and steering - for the implementation of functions such as
information supply, coordination, supervision, monitoring or participation in
management; enabling managers - through its measurable and economical
overtone – for making rational (and apt) decisions, and thus aimed at achieving
the goals of the organization as a whole" (Bieńkowska, 2015). Controlling
solutions implemented in the organization change over time, evolving in a
continuous manner. It makes this method more and more perfect and enables the
organization to gain more and more benefits from its use.
The controlling implementation process starts with the determination of scope and
complexity of changes and the way they are introduced in the organization.
Interestingly, the designed solutions are never excellent in the absolute sense
(excellence is understood as the ideal, perfection), but they are considered
excellent in the context of specific characteristics of the organization and the
existing conditions of its functioning (excellent i.e. complete, fulfilling its purpose
and functions, to which they are intended). The implementation of controlling is
considered to be a long-lasting process (Sierpińska and Niedbała, 2003), however
limited to a certain time frame. It is dependent on the degree of preparation for the
implementation (pre-conditions for controlling implementation), complexity of
implemented solutions, and the level of employees’ competence in the area of
controlling, but always limited by certain time frame.
After the implementation stage, the process of early functioning of the controlling
starts, during which the stabilization of controlling solutions occurs, as well as its
full adaptation (embedding) in the organization. Nowosielski (2001) writes about
the "necessary evolutionary change in economic awareness and mentality of the
management and employees of individual entities", which takes place during this
stage, causing the increase of competences of both controllers and controlling
managers. Thus, the conditions for the controlling functioning are changed. The
proficiency in using controlling solutions and understanding its essence (both
growing in time) are conducive to searching for more and better ways to
implement the functions and tasks of controlling and - as a result - are a
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manifestation of its everyday improvement. Although they are not always
associated with any noticeable, spectacular changes in the field of controlling
solutions, they usually cause an increase in the results of its functioning in the
organization.
As time goes by and changes in the internal and external conditions of the
organization functioning occur (changes in size or configuration of organization,
IT development, emergence of new markets, etc.), existing controlling solutions
must be improved, otherwise they will lose the ability to perform the functions for
which they were created (they will cease to be excellent under given conditions),
and the organization will cease to benefit from the implementation of controlling.
Therefore, considering all the above, it is not surprising that the controlling time
of use in organization is often perceived as a feature of its maturity and excellence
(Nowosielski, 2011; Chachuła, 2009; Goto et al., 2014). Hence, it can be assumed
that the time of controlling functioning in the organization is the simplest
indicator of the maturity and excellence of controlling. Of course, it does not
determine the shape of controlling solutions, but it is assumed to be one of the
factors differentiating these solutions.
It seems that instrumental solutions connected with information technology (IT)
tools supporting controlling are of particular importance in the process of its
implementation and improvement. The appropriate design of IT solutions and
adaptation to the needs of controlling is a prerequisite for the implementation of
this management support method. Lira et al. (2012) underline that alignment
between IT and controlling requirements is especially needed in order to
maximize the results obtained by the organization from using this particular
management method. That is mainly because nowadays, meeting controlling
demands (in case of information requirements) is impossible without IT support
(Peleias and Parisi, 2001; Lira et al., 2012), as well as its efficient functioning and
continues improvement. In particular, the reliability of IT seems to be important
(among others, as a factor influencing the before mentioned alignment), and according to the authors – it determines the achievement of high quality of
controlling outputs and results obtained due to its implementation in the
organization. In this context, the aim of the article will be to identify what is the
IT reliability influence on controlling maturity and excellence. The analysis will
consider relations between the time of use (as an expression of maturity and
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excellence) of controlling, the quality of its outputs, the results obtained due to its
implementation in the organization and IT reliability, considered as a moderator
of changes in controlling in the organization. However, the first step is to define
the notions of controlling maturity and excellence related to the time of its use in
the organization.
2.-CHANGES IN CONTROLLING OVER TIME – EXCELLENCE AND
MATURITY OF CONTROLLING

The issue of changes made within individual, modern methods of management is
current and important both in theory and in business practice. The essence of the
changes should be seen in perfecting the solutions and improving the efficiency of
the given method (i.e. striving for the excellence of the method, undoubtedly a
manifestation of its maturity). That is to gain even greater results from its
implementation.
The maturity and excellence of controlling is discussed in the literature
(Nowosielski, 2013), as features associated with the changes of this method over
time. In general terms, maturity and excellence are synonymous in the literature in
reference to controlling, often used interchangeably, although the concept of
excellence seems to be more semantically complex (Figure 1).

Figure 1. Semantic complexity of concepts: excellence, maturity

By analogy to the field of philosophy, where excellence is considered on two
levels: metaphysical (excellence is not gradable and is not comparable with
anything else) and practical (associated with human actions) (Konstańczak 2016),
excellence can be discussed in two meanings: absolute and contextual. In the
absolute sense, it is considered as the best of all, an ideal that marks the end of
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aspirations and, at the same time, the lack of opportunity for improvement,
because the excellent thing cannot be improved (according to its meaning).
Excellence can be understood as something that fulfills the proper functions, or
something that achieves the goal (Konstańczak, 2016). Referring to the theory of
situational conditions, in the field of management there are solutions that are
excellent in a given conditions. Moreover, along with changing conditions, those
solutions can be further improved in pursuit of an ideal, which was previously
impossible to achieve.
In the field of management, maturity and excellence usually refer to the
organization, or part of it, but also to management support methods. In this paper
and with regard to controlling, it was assumed that mature controlling is a method,
which on the one hand meets the requirements set for it (at least at the minimal
acceptable level), and on the other hand is able to strive for excellence, adapting
to the environment and characteristics of the organization itself. Excellent
controlling is a method contextually excellent, understood as model solution,
which - in accordance with the theory of situational conditions – is fully adapted
to both the characteristics of the organization and the conditions of the
environment, in which the organization operates (Bieńkowska, 2015). With regard
to controlling, the absolute excellence is impossible. Moreover, maturity and
excellence are both contextually conditioned and are inseparably connected with
the assessment.
The authoritative model of controlling maturity, in which further levels of
organizational advancement of controlling are proposed, with the highest level
being the desired (target) level is presented by Nowosielski (2013). He assumes
that "from the moment of the first start up to the full usefulness of the concept of
controlling there is a long road, during which many modifications and even
reductions of some solutions are necessary. It is not possible for the organization
to reach the highest level of development in this area immediately" (Nowosielski,
2013). It seems that the Nowosielski model refers mainly to the process of
implementing controlling in the organization. This is also confirmed by the
observations of Sierpińska and Niedbała (2003), who wrote about the "gradual"
and so-called "full implementation” of controlling, which according to them
requires tremendous consistency and determination in testing solutions, their
improvement and improvement of the principles and conditions of cooperation
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between responsibility centers, the controlling unit and other organizational units
of the board. Only controlling, which underwent the "full implementation"
process, can be considered as a method that effectively achieves the goals set for
it. Then, it will be considered as a mature controlling in a given context (solutions
are acceptable and fully formed) and should be an excellent controlling in
contextual characteristics. However, this excellence is not always possible, for
various reasons.
Thus, the level of maturity and striving for the excellence of controlling during the
process of its implementation in the organization, are basically unambiguous
concepts. However, the question arises: what happens to controlling "after
achieving full implementation" regardless of the time it took? It cannot be denied
that the changes in controlling system occur, so what does this mean for the
excellence of controlling achieved earlier? (Bieńkowska, 2015). Bender (2008)
excludes the functioning of once implemented controlling in a rigid, unchanged
form. As noted by Skrzyniarz (2002) a prerequisite for effective implementation
and functioning of the controlling system is a dynamic approach. Assuming that
controlling excellence is contextual, it should be underlined that controlling
cannot freeze after implementation, but according to contextual changes, it will
start to change in an evolutionary (or if necessary even in revolutionary) way. The
competences and experience of both controllers and controlling managers are
increasing. The controlling processes and organizational routines in this field are
becoming more stable. The organization (managers) learns to use the support
offered by controlling. The external conditions of the organization functioning
may change as well. With the passage of time and the change of conditions,
controlling achieves successive levels of excellence, meeting (in a better way) the
needs and expectations of the organization as a whole.
Considering all the above, the time of controlling use in the organization can be
used as the simplest indicator informing on both the maturity and excellence of
controlling, i.e. the indicator influencing the increase of results obtained due to
controlling implementation. Hence, the following hypotheses can be formulated:
•

H1a: The longer the controlling time of use in organization, the higher the
quality of controlling outputs.

•

H1b: The higher is the quality of controlling outputs, the greater the results
obtained due to controlling implementation.
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H1c: The longer the controlling time of use, the greater the results
obtained due to controlling implementation.

3. RELIABLE IT AS A PRE-CONDITION
CONTROLLING USE IN ORGANIZATION

FOR

EFFICIENT

3.1 IT reliability

Reliability of IT in organization is understood as measurable property of IT,
useful for its control and management, identifying its quality level and pointing
out potential problems (Zahedi, 1987) and it is directly linked to the efficiency of
IT components, especially those critical to its proper operations. Therefore, it can
be said that IT reliability in organization is a notion build by factors connected to
3 different IT theories. First one is DeLone and McLean success model (DeLone
and McLean, 2003), second one is Lyytinen (1987) 4 types of IT failure and third
one is TAM model (Davis, 1985). Therefore, in order to fully develop the notion
of IT reliability it was crucial to identify factors that are constructs for each of 4
identified variables proposed in the IT reliability model. To identify all of them,
the search of articles published from 2000 to 2018 with EBSCO and ProQuest
databases. From all available publications, those concerning lists of factors
describing IT in organization were purposefully selected. Based on those research
(Niu et al., 2013; Palmius, 2007; Irani, 2002), all factors potentially related to IT
reliability in the context of above-mentioned 3 IT theories were identified and
assigned to proposed 4 variables (Niu et al., 2013). Model of IT reliability in
organization has been developed, detailed description is published by Tworek
(2018a, 2018b). It was also verified in various business contexts (Tworek, 2018a,
2018b). The reliability of IT in organization consists of 4 factors: reliability of
information included in IT in organization, reliability of support services offered
for IS in the organization and reliability of system itself, which also includes the
usability of this system.
3.2 IT reliability as a pre-condition for controlling implementation
According to Vollmuth (2000), before the controlling is implemented in
organization, the variety of pre-conditions must be met. They can be understood
as prerequisites (as opposed to secondary conditions referring to the correct shape
of controlling solutions). Their fulfillment determines the correct procedure of
controlling implementation, and then contributes to its effective functioning in the
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pre-conditions

for

the

•

obtaining the real approval of the top management regarding the
implementation of the discussed method of management support;

•

implementing the proper management style and supporting it with
appropriate management techniques and principles;

•

modifying the organizational structure in terms of future needs and
requirements of controlling, including a clear definition and delimitation
of duties, rights and responsibilities of individual positions in the
organization;

•

preparing characteristics (sheets) of workplaces;

•

transforming the accounting in order for it to be useful from the point of
view of controlling (Vollmuth, 2000).

However, there is no doubt that above-mentioned set should be amended by the
implementation of appropriate IT solutions in the organization. Fulfilling the
indicated package of initial prerequisites determines efficient implementation and
subsequent effective functioning of controlling. Among all the above, there are
conditions (e.g., implementation of an appropriate, team-oriented, management
style), which incorrect implementation will cause the worsening of results
obtained due to controlling implementation. There are also conditions (e.g.,
adjusting the company's chart of accounts as part of transforming the accounting
in order for it to be useful from the point of view of controlling), which absolutely
must be implemented, in order to obtain any results from the implementation of
controlling.
IT solutions are a part of the latter group. It is often underlined that "the
implementation of controlling almost automatically connects with the
implementation of the IT system" Młodkowski and Kałużny (2007), as it seems
impossible to create, transform and transfer management information without
appropriate IT systems (Peleias et al., 2009; Lira et al., 2012; Pare et al., 2015). IT
is the factor, which completely changed the way contemporary organizations use
management methods, including controlling. Those changes are mainly connected
to the IT role in reshaping the information processes within and outside of the
organization (Crowston, 2000; Walecka-Jankowska and Zgrzywa-Ziemak, 2006;

Bieńkowska, Tworek and Zabłocka-Kluczka

Information technology reliability and controlling…9

Pare et al., 2015). Controlling seems to be especially sensitive for IT solutions
support because of its information needs. Hence, nowadays – in the world
characterized by high dynamics of economic processes and the growing demand
of management for a wide range of management information necessary to make
key decisions – it is difficult to imagine the implementation and functioning of
controlling without proper IT solutions support. However, it is important to
underline that the fact of using IT is not a factor differentiating organizations.
Almost every organization, which has implemented controlling, also has IT
solutions supporting that method. Hence, the new framework is needed to
differentiate the IT used by various organizations and analyze its actual potential
to influence various areas of organization operations, including management
methods such as e.g. controlling (Hosseini et al., 2016). In this article, IT
reliability model developed by Tworek (2018a, 2018b) is proposed as the
framework used for the analysis of IT influence on various aspects of controlling
use. In this context, it can be stated that IT reliability affects both the quality of
controlling outputs and the results obtained due to controlling implementation in
organization (Bieńkowska et al., 2018).
3.3 IT reliability and controlling time of use
Rapidly growing role of IT solutions needed for efficient and proper use of all
management methods brought sudden changes in almost all of them, also in
controlling. IT is generally known as a factor influencing organization’s ability to
effectively implement controlling solutions. However, it can be assumed that it is
no longer only a precondition for using this management method. During the time
of controlling use in organization, some changes occur that seem to be a source of
influence on IT reliability. Hence, the two-sided relation between the controlling
time of use and IT reliability needs some clarification. That is because on the one
hand, reliability of IT in organization is the characteristic of IT perceived by its
users (employees of the organization). Hence, the user experience and personal
opinion about the IT is especially important in rating its reliability. Thus, it should
be underlined that IT reliability is closely connected with the alignment between
the analyzed IT solution and the user’ tasks, it is designed to support (Niu et al.,
2013; Pare et al., 2015). Hence, it can be concluded that the better the IT solution
is tailored to support the given tasks, the more satisfied is the user and the higher
is the level of the perceived IT reliability. Many authors underline that in case of
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controlling, IT solutions should be tailored according to the organization needs
and continuously aligned with them in order to achieve results from using this
management method (Lira et al., 2012). Hence, it can be concluded that
controlling time of use has a potential relation with IT reliability through this
alignment. Many IT lifecycle models underline that IT solution is becoming more
adjusted to the given requirements over time and through the continuous
improvements process (Kale, 2000). Therefore, the longer the controlling is used
in the organization, the more time passed for the adjustment process to take place.
Thus, it can be assumed that the perceived IT reliability level will increase over
time because the users will benefit from the fact that IT solutions are becoming
more customized to their needs and will recognize that they are more useful to
them from the variety of reasons (e.g. improving user experience, information
flow, support service).
Considering all the above, the following research hypothesis can be formulated:
•

H2: There is a positive relation between IT reliability and controlling time
of use.

3.4 IT reliability as a moderator of controlling results
Moreover, it can be assumed based on the arguments presented above, that IT
reliability has the potential to moderate the influence of controlling time of use
and quality of controlling outputs on results obtained due to controlling
implementation. That it is mainly due to the alignment between IT solutions and
controlling requirements is very hard to achieve without the high level of
reliability of IT in organization. Weißenberger and Angelkort (2011) suggest that
the point of view of both manager and controller are needed in order to analyze
the actual influence of IT on quality of controlling outputs and results because the
user personal experience with IT solution has the ability to influence the overall
controlling effectiveness. Perceived level of IT reliability is offering some sort of
insight on that giving the opportunity to analyze aspects of IT use, such as:
usability or system and service reliability.
Hence, the following research hypotheses can be formulated:
•

H3: In organizations with lower IT reliability, the influence of controlling
time of use on the quality of controlling outputs is weaker than in
organizations with higher IT reliability. IT reliability is a moderator for the
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relation between controlling time of use and the quality of the controlling
outputs.
•

H4: In organizations with lower IT reliability, the influence of controlling
time of use on the results obtained due to controlling implementation is
weaker than in organizations with higher IT reliability. IT reliability is a
moderator for the relation between controlling time of use and results
obtained due to controlling implementation.

•

H5: In organizations with lower IT reliability, the influence of the quality
of controlling outputs on the results obtained due to controlling
implementation is weaker than in organizations with higher IT reliability.
IT reliability is a moderator for the relation between quality of controlling
outputs and results obtained due to controlling implementation.

All developed hypotheses, showing the relation between IT reliability, controlling
time of use, quality of controlling outputs and results obtained due to controlling
implementation, are presented on Figure 2.

Figure 2. Developed hypotheses

4. RESEARCH METHODOLOGY AND RESULTS
The survey was conducted in order to verify the proposed hypotheses and identify
the level of IT reliability, controlling time of use, quality of controlling outputs
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and results obtained due to controlling implementation for every considered
organization. The main survey was preceded by the pilot survey conducted in
early 2018 among the group of 50 organizations in order to explain the issues
concerning ambiguity of several questions. According to obtained results, the
ambiguous questions were rewritten in order to obtain more informed response
from the organizations participating in main survey. The main research was
conducted as a part of a research project “The IT reliability influence on the
quality of management methods and techniques”, no. 2017/01/X/HS4/01967
financed from the funds of the National Science Center in Poland. The main
survey was conducted in March 2018, among organizations located in Poland,
which was the only condition limiting the sample (regardless of size, industry or
type of business etc.), using online survey service: SurveyMonkey. Only one
survey was carried out anonymously in one organization, and it was completed by
employees who have a broad view of the entire organization. Efforts had been
made to make sure that the questionnaire was filled by organizations of all sizes
and all types. Sample characteristic presented in Table 1 seems to confirm this.
557 valid responses were collected, which is a very large sample for this kind of
study. Out of that sample, 532 organizations have declared the implementation of
controlling solutions, and process of hypotheses verification was based on that
part of the sample.
Organization size

Manufacturing
organizations
66

Service
organizations
31

Trade
organizations
10

Total

Small (11-50 people)

48

72

20

140

Medium (51-250 people)

42

77

15

134

Large (above 250 people)

71

92

14

177

Total

227

272

59

557

Micro (below 10 people)

Table 1. Research sample characteristics (Bieńkowska et al., 2018)

106

4.1 Variables measurement
In order to examine the relation between IT reliability, controlling time of use and
results of controlling, key variables were defined: IT reliability (consisting of IT
system reliability (including IT usage reliability), IT information reliability, IT
service reliability), controlling time of use, quality of controlling outputs and
results obtained due to controlling implementation. Except from the variable
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controlling time of use, respondents evaluated all others variables basing on the
list of factors and using the Likert scale (from very poor to very good with the
middle point: fair).
Using a Likert scale to measure IT reliability seems to be an appropriate choice.
First of all, reliability of IT in organization is a subjective notion. Employees own
perspective and opinion concerning aspects of IT reliability is the best source of
knowledge, since their perception matters the most that is because IT influences
the organization mainly through its potential to influence every-day work of the
employees. Quantitative methods are commonly used to assess the software and
hardware features linked to the reliability. However, they do not give the
information concerning the actual perception of this notion within the
organization (Tworek, 2018a).
With reference to time of use of controlling in organization, respondents were
asked to indicate how long controlling operates in organization using specified
intervals (not used, recently implemented, used more than a year, used more than
5 years, used more than 10 years).
The results that are expected after the implementation of controlling can be
considered from two perspectives:
•

from the perspective of controlling clients, i.e. managerial staff, managers
of responsibility centers, considering direct outputs of controlling;

•

from the perspective of the organization itself, considering indirect results
obtained by the organization due to controlling implementation
(Bieńkowska et al., 2018).

Hence, the two key variables concerning the results of controlling were defined:
quality of controlling outputs and results obtained due to controlling
implementation.
Respondents were asked to evaluate the quality of controlling outputs based on
the list of 9 statements using the typical Likert scale. In particular, reference was
made to elements directly affected by controlling - budgeting and information
provided to managers for the purposes of decision making (including reports and
analyzes). In a very similar way, using the same Likert scale, respondents
evaluated results obtained due to controlling implementation. The identified
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results (the list consists of 18 items – see tab. 5) are related to the functioning of
the organization as a whole.
4.2 Descriptive statistics and reliability analysis of scales
As a first step in a research process, the reliability of scales was verified and is
presented in Table 2. For results obtained due to controlling implementation, the
analysis of the reliability was not done (Cronbach's α was not counted) as they do
not create a common variable. It is worth noting that Cronbach's α was high for
every variable, which indicates a high internal reliability of the scales and
measurements. Descriptive statistics were calculated for all measured variables
and are presented in Table 3.
No.
1
2
3
4
5
6
7
8

Variable

No. of scales

Alfa-Cronbacha

28
15
6
7
6
1
9
18

0,947
0,945
0,919
0,929
0,919
0,916
was not counted

IT reliability
system reliability
usage reliability
information reliability
service reliability
Controlling time of use
Quality of controlling outputs
Results obtained due to controlling implementation

Table 2. Defined variables along with the results of the reliability analysis of scales

Average

Median

Min

Max

3,73
4,00
1,44
5,00
IT reliability
system reliability
3,74
4,00
1,39
5,00
information reliability
3,71
4,00
1,43
5,00
service reliability
3,79
4,17
1,50
5,00
Quality of controlling
2,60
2,56
1,00
5,00
outputs
Controlling time of
3,28
3,00
1,00
5,00
use
Results obtained due
to controlling
2,31
2,02
1,00
5,00
implementation
(based on average) *
Table 3. Descriptive statistics of measured variables

Std.
deviation
1,00
0,98
1,02
1,03
0,91
1,19

0,98
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4.3 Controlling time of use, IT reliability, quality of controlling outputs
In order to verify hypotheses H1a and H2, the correlation between controlling
time of use and the IT reliability as well as quality of controlling outputs was
calculated as the first part of the study (Table 4). The results show that IT
reliability is statistically significantly correlated with the controlling time of use in
an organization, although correlation does not allow us to conclude on the
direction of this dependence. Table 4 includes also the correlation analysis
between the IT reliability and quality of controlling outputs. This relation has
already been examined in (Bieńkowska et al., 2018) and only the final results of
these analyzes are given here. The results clearly show that there is a statistically
significant correlation between IT reliability (in a fact in every aspect of IT
reliability, although the biggest in case of usage and information reliability) and
quality of controlling outputs. Hence, both hypotheses have been positively
verified.

Controlling time of use

IT reliability

Quality of controlling
outputs

r(532)=0,485**, p=0,001

r(532)=0,089*, p<0,05

*) correlation of r-Pearson is significant at the level of 0.05 (two-sided)
**) correlation of r-Pearson is significant at the level of 0.01 (two-sided)

Table 4. Relation between the IT reliability, quality of controlling outputs and controlling time

4.4 Results obtained due to controlling implementation
The relation between results obtained by the organization due to the controlling
implementation, quality of controlling outputs and controlling time of use was
analyzed with the use of r-Pearson correlation in order to verify the hypotheses
H1b and H1c. The results are presented in table 5.
The results show that controlling time of use is statistically significantly
correlated with all results obtained due to the controlling implementation, which
positively verifies the hypothesis H2. However, the results of the correlation
analysis between quality of controlling outputs and results obtained due to
controlling implementation show that quality of controlling outputs is statistically
significantly correlated with only a part of them (11 from 18) and in a lot of cases
this correlation is mild. Moreover, it must be underlined that correlation between
quality of controlling outputs and adaptation of the organization to changes taking
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place in the environment (R1) is strong and negative, which is unexpected. These
relations are a bit surprising and were already discussed in a paper published by
Bieńkowska et al. (2018). Hence, it allows for the partial verification of the H1b
hypothesis.
Results obtained due to controlling
implementation
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18

Adaptation of the organization to
changes taking place in the
environment
Improvement of the organization's
competitiveness
Increase of the chances for the longterm existence of the organization
Overall increase in the efficiency of
the organization's management
More effective achievement of the
organization's goals
Shortening of the decision-making
time
Better flow of information inside the
organization
Increase of satisfaction and increase
of employee morale
Increase in employee involvement in
achieving results
Improvement of the competence of
employees
General improvement of the
organization's financial results
More effective and more rational
management of the organization's
resources
Increase in the quality of products
Improvement of the timeliness of
production orders
Increase in the number of changes in
products / services
Increase in the number of changes in
business processes
Increase in the number of
organizational changes
Increase in the number of marketing
changes

IT reliability

Quality of
controlling
outputs

r(532)=0,348**,
p<0,001

r(531)= –0,153 ,
p<0,001

r(532)= 0,348 ,
p<0,01

r(511)=0,235**,
p<0,001

r(462)=0,045,
p=0,314

r(470)=0,347 ,
p<0,01
**
r(482)= 0,357 ,
p<0,01
**
r(478)=0,341 ,
p<0,001
**
r(510)=0,378 ,
p<0,01
**
r(461)=0,269 ,
p<0,01
**
r(459)=0,159 ,
p<0,01
**
r(487)=0,188 ,
p<0,01
**
r(481)=0,147 ,
p<0,01
**
r(489)=0,144 ,
p<0,01
**
r(465)=0,272 ,
p<0,01

**

Controlling
time of use
**

**

**

r(491)=0,239**,
p<0,001
r(485)=0,172**,
p<0,001
r(485)=0,079,
p=0,083
r(476)=0,232**,
p<0,001
r(476)=0,220**,
p<0,001
r(476)=0,232**,
p<0,001
r(474)=0,213**,
p<0,001
r(469)=0,260**,
p<0,001

r(464)= –0,033,
p=0,467
r(471)=0,021,
p=0,652
*
r(511)=0,112 ,
p=0,014
**
r(497)=0,185 ,
p<0,001
r(456)=0,069,
p=0,131
r(467)=0,009,
p=0,852
**
r(485)=0,160 ,
p<0,001
**
r(484)=0,132 ,
p=0,004
**
r(471)=0,173 ,
p<0,001

r(467)=0,232**,
p<0,001

r(474)=0,145 ,
p=0,002

r(472)=0,204 ,
p<0,01

r(469)=0,261**,
p<0,001
r(466)=0,277**,
p<0,001
r(467)=0,173**,
p<0,001
r(465)=0,258**,
p<0,001
r(472)=0,215**,
p<0,001
r(474)=0,174**,
p<0,001

r(472)=0,083,
p=0,073
*
r(465)=0,106 ,
p=0,022
*
r(469)=0,094 ,
p=0,042
**
r(470)=0,150 ,
p=0,001
r(458)=0,078,
p=0,091
*
r(471)=0,092 ,
p=0,045

r(479)=0,243 ,
p<0,01
**
r(467)=0,217 ,
p<0,01
**
r(462)=0,167 ,
p<0,01
**
r(465)=0,125 ,
p<0,01
**
r(466)=0,151 ,
p<0,01
**
r(469)=0,179 ,
p<0,01

r(498)=0,292**,
p<0,001

*) correlation of r-Pearson is significant at the level of 0.05 (two-sided)
**) correlation of r-Pearson is significant at the level of 0.01 (two-sided)

Table 5. Correlation analysis

**

**
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4.5 IT reliability as a moderator for the relations between controlling time of
use and quality of controlling outputs
The relation between controlling time of use and quality of controlling outputs
was analyzed in the context of IT reliability (hypothesis H4). Regression analysis
with moderator was used to determine whether IT reliability is significantly
moderating the relation between controlling time of use and quality of controlling
outputs.
As a first step, new variable – moderator – was introduced. The moderator
variable is built as a product of standardized variables: controlling time of use and
IT reliability. As a second step, 3 regression models for quality of controlling
outputs as a dependent variable were built in IBM SPSS Statistics. The first model
was built as a base model for comparison, only controlling time of use and IT
reliability were added as predictors (coefficients are presented in Table 6). The
model was statistically significant (F (2,567) = 24,863, p<0,001) and corrected R2
was equal 0,081. However, controlling time of use was excluded as a predictor (B
= 0,002, p=0,947), which is a basis for conclusion that controlling time of use
itself does not statistically significantly explain the variance of quality of
controlling outputs.
The second model was built using controlling time of use and IT reliability
together with the moderator as predictors to verify whether the moderating
influence is occurring in the sample. The model was also statistically significant
(0,168 F(3,566)=39,377, p<0,001) and indeed, the moderating effect occurred
because R2 had risen tremendously (by more than 100%) to the value of 0,168.
Moreover, the significance level in case of controlling time of use dropped from
0,947 to 0,612 in the second model – it was still insignificant as a predictor but it
confirmed that moderating effect occurs (coefficients are presented in Table 7).
All that suggested that IT reliability is statistically significantly moderating the
relation between controlling time of use and quality of controlling outputs.
To confirm that the third regression model was built using only controlling time
of use and the moderator as predictors, in this model, which was also statistically
significant (F(2,567)=36,353, p<0,001) not only the moderator but also
controlling time of use was finally verified as a statistically significant predictor
of quality of controlling outputs (coefficient are presented in Table 8). The fact
that it occurred in the third model, where it was analyzed together with the
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proposed moderator, is the final confirmation that IT reliability indeed has a
statistically significant moderating role for the relation between controlling time
of use and quality of controlling outputs. This conclusion allows for the positive
verification of H4 hypothesis.
Coeff.

Standard
t Stat
error
Constant
3,366
0,186
18,117
Controlling time of use
0,002
0,032
0,067
IT reliability
0,286
0,043
6,609
Table 6. Coefficients for 1st regression model
Coeff.

Standard
t Stat
error
Constant
3,219
0,177
18,149
Controlling time of use
0,016
0,031
0,507
IT reliability
0,262
0,041
6,346
Moderator
0,235
0,030
7,928
Table 7. Coefficients for 2nd regression model
Coeff.

Standard
t Stat
error
Constant
2,294
0,104
21,8955
Controlling time of use
0,086
0,030
8,150
Moderator
0,249
0,031
2,903
Table 8. Coefficients for 3rd regression model

P Value
<0,001
0,947
<0,001

P Value
0,001
0,612
<0,001
<0,001

P Value
<0,001
<0,001
0,004

4.6 IT reliability as a moderator for the relations between quality of
controlling outputs and results obtained due to controlling
implementation
The relation between quality of controlling outputs and results obtained due to
controlling implementation was also analyzed in the context of IT reliability in
order to verify hypothesis H5. Regression analysis with moderator was used to
determine whether IT reliability is significantly moderating that relation. New
variable – another moderator – was introduced. The moderator variable in this
case is built as a product of standardized variables: quality of controlling outputs
and IT reliability. Next, 3 regression models (as in the case described in details
above) for each result obtained due to controlling implementation as a dependent
variable were built in IBM SPSS Statistics to verify whether IT reliability was a
statistically significant moderator. IT reliability proved to be a moderator of the
relation between quality of controlling outputs and R1, R3, R7, R10, R11, R12
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and R14 (regression models statistics are presented in Table 9). Hence, based on
that results it may be concluded that hypothesis H6 was partially, positively
verified.

R1
R3
R7
R10
R11
R12
R14

Predictors.

Delta R

IT reliability,
quality of controlling
outputs, moderator
IT reliability,
quality of controlling
outputs, moderator
IT reliability,
quality of controlling
outputs, moderator
IT reliability,
quality of controlling
outputs, moderator
IT reliability,
quality of controlling
outputs, moderator
IT reliability,
quality of controlling
outputs, moderator
IT reliability,
quality of controlling
outputs, moderator

0,2040,191

2

Moderator
coeff.
0,095

Standard
error
0,031

t Stat
3,050

P
Value
0,002

0,1070,091

0,100

0,034

2,927

0,004

0,0840,056

0,123

0,032

3,813

0,001

0,0890,054

0,128

0,030

4,218

0,001

0,1290,084

0,130

0,027

4,886

0,001

0,1060,057

0,165

0,033

5,017

0,001

0,0920,075

0,089

0,031

2,911

0,004

Table 9. Regression model statistics

4.7 IT reliability as a moderator for the relations between controlling
time of use and results obtained due to controlling implementation
In order to verify hypothesis H4, the relation between controlling time of use and
results obtained due to controlling implementation was also analyzed in the
context of IT reliability. Regression analysis with moderator was used to
determine whether IT reliability is significantly moderating that relation (as in the
cases described in details above). Unfortunately, in this case IT reliability wasn’t
proved to be a moderator of the relation between controlling time of use and
results obtained due to controlling implementation, what is the basis for a negative
verification of the H5 hypothesis.
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4.8 Synthetic results of the research
The obtained synthetic results of the research are presented on Fig. 3.

Figure 3. Synthetic results of the research

5. DISCUSION
Controlling is a management support method that can be characterized by
extremely dynamic and changing nature. Observation of the development of the
controlling concept over the last century leads to the conclusion that there is no
single standard for controlling solutions, and even in similar conditions, the shape
of controlling solutions in individual organizations may differ, and moreover,
evolve differently over time. The scope and complexity of the adopted controlling
solutions determine the quality of controlling outputs that can be obtained and the
potential range of results obtained by the organization due to the implementation
of controlling. However, this statement should not be accepted as proof that with
the increase in the complexity of controlling solutions, the quality of controlling
outputs is growing. It should be rather assumed that it is dependent on the
adaptation of controlling solutions to the existing internal and external conditions.
Only then the expected results may appear. The literature also emphasizes that
"controlling must constantly keep up with changes in external and internal
conditions (...) look for new solutions" (Grudziński, 2008). However, it is difficult
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to agree with the statement of Goliszewski (2015) that the implementation of
controlling becomes permanent process. The authors assume that the
implementation process of controlling is limited in time, and after it is finished,
the controlling system matures and improves according to changes in conditions,
and only this is a permanent process. Controlling is a subject of this maturation
more than it is assumed. First of all, it matures and develops under the influence
of its functioning in the organization. Assuming real and conscious use of the
implemented solutions, the gradually acquired proficiency in operating controlling
instruments and understanding its essence favor the search for more and better
ways to implement the functions and tasks of controlling. In turn, it enables
delivery of products in accordance with the expectations of controlling. The
conducted research confirmed this thesis. As predicted, in the light of research
findings and theoretical considerations outlined above, controlling time of use is
positively related with the quality of controlling outputs and strongly positively
related with all results obtained due to controlling implementation.
However, the main focus of this paper is to define the role of IT in the process of
striving for the excellence of controlling. It was assumed that controlling is one of
methods, which is highly sensitive to the IT influence (Bogt et al., 2016; Goto et
al., 2014). First of all, it was stated that there is a strong positive relation between
IT reliability and the quality of controlling outputs and some of the results that the
organization can obtain due to IT implementation (Bieńkowska et al., 2018),
which means that the more reliable the IT, the better the controlling itself works
and the better the organization results obtained due to its implementation.
Moreover, it turned out (and was confirmed by the results of the research
presented in this paper) that there is a strong positive relation between the
controlling time of use in the organization (which was initially assumed as a
benchmark for striving for controlling excellence, assuming constant changes in
the organization) and IT reliability. At the same time, determining the direction of
this influence is not so clear. Because in the process of implementing controlling,
IT systems are the initial precondition for the correct implementation of this
method (i.e. the lack of IT prevents the implementation of controlling), so IT
affects the time of controlling use. However, afterwards, when the implementation
process is over, the relation may also be reversed. Controlling, having specific
requirements, enforces changes in IT and thus affects IT reliability. Over time,
under the influence of the tasks of controlling and changing conditions of the
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organization functioning, there is a change of controlling (no only substantive and
also instrumental solutions), including those related to IT. Along with the
extension of the controlling time of use, the reliability of IT controlling solutions
in the organization grows broadly. Users "learn" IT solutions, acquire proficiency
and skills in handling them in the implementation of controlling tasks, and after
some time are able to even configure them appropriately in terms of the ability to
collect and process the necessary information, which affects their subjectively
perceived, better assessment of IT reliability. It is important to underline here that
this subjective perception of IT reliability gives an important feedback – that IT
becomes more aligned with the requirements of controlling in organization with
the extension of controlling time of use. As assumed, the relation is two-sided.
The increase of IT reliability is conducive to obtaining better quality of
controlling outputs, which in turn is a strong argument for further use of this
method (i.e. extending the time of its use in the organization). Therefore, both
statements are true: 1) the higher IT reliability, the longer controlling time of use,
and 2) the longer controlling time of use, the higher the IT reliability.
However, the most interesting observations are related to the impact of IT
reliability on the relation between the controlling time of use, the quality of its
outputs and the results obtained due to its implementation. That reveals the
indirect impact of IT reliability on the improvement of controlling in time, and
consequently on its maturity and striving for excellence. The obtained results
confirmed that IT reliability is a moderator for the relation between controlling
time of use and the quality of the controlling outputs. This means that IT
strengthens this influence in the organization. In organizations where the longer
time of use of controlling is accompanied by high reliability of IT, the quality of
controlling outputs is assessed as statistically significantly higher than in
organizations where IT reliability is lower. Therefore, it can be concluded that IT
has an important role in the process of controlling maturation, as it strengthens the
impact of controlling time of use on the quality of its outputs. Based on that, it can
be stated that in organizations with reliable IT, the quality of controlling outputs
grows faster than in other ones. Regarding the results obtained due to the
implementation of controlling, IT reliability also proved to be a moderator of the
relation between the quality of controlling outputs and results obtained due to
controlling implementation. However, IT reliability proved to be a statistically
significant moderator not for all, but for a few of identified results. Organizations,
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in which the controlling time of use is longer and accompanied by high reliability
of IT, are better adapting to changes taking place in the environment. They also
have a better chance for the long-term existence, observe a better flow of
information, improvement of financial results, more effective and more rational
management of the organization resources and improvement of the timeliness of
production orders. In such organizations, the increase of employees' competences
is also observed. Although the results show that IT reliability is statistically
significantly correlated with almost all results obtained due to controlling
implementation (except one) and the quality of controlling outputs, it is not a
statistically significant moderator of the relation between controlling time of use
and those results. Controlling influences the work of managers directly, which
improves the quality of management (Bieńkowska, 2015), and only then the
managers improve the performance of the organization as a whole. In this way,
the influence of IT reliability on the processes of improvement of the controlling
itself is proven through the time of its use in the organization, the quality of its
outputs, as well as the results obtained due to its implementation. As a result, the
significant influence of IT reliability on controlling excellence can be assumed.
6. CONCLUSIONS
The aim of the article was to identify what is the IT reliability influence on
controlling excellence. The analysis concerned relations between the time of use
(maturity and excellence) of controlling, the quality of its outputs, the results
obtained due to its implementation in organization and IT reliability as a
moderator of changes in controlling in the organization. To achieve this aim,
questionnaire surveys were carried out among 557 companies, and 532 of them
declared the implementation of controlling. Research has shown that IT reliability
not only affects the quality of controlling outputs and the results obtained due to
its implementation in the organization, but also that there is a strong (two-way)
relations between IT reliability and the time of controlling use in organization.
Moreover, IT reliability is a moderator of the relation (strengthens it) between the
controlling time of use and the quality of its outputs, as well as between the
quality of its outputs and the results obtained due to its implementation. All the
above proves the important role of reliable IT in the pursuit of controlling
excellence.
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It is important to underline that the research has some limitations. The abovementioned hypotheses were verified based on only one research sample. The
sample was large. However, it was not large and diverse enough to be considered
as a representative sample of all organizations from Poland. Moreover, it allowed
for the verification of the hypotheses in only one business context. Hence, the
further verification of conclusions presented in this paper is needed. Moreover,
Likert scale used for the questionnaire (qualitative analysis) makes the results
highly dependable on the perception of employees filling in the questionnaire,
which makes it susceptible to personal bias. However, the large size of the sample
should limit this possible (but not sure) negative effect.
The performed research causes some new questions to arise. Is it really true that
controlling time of use is a determinant of its improvement processes? The results
of the research prove that this happens due to the permanent changes, to which
controlling is a subject over time. However, it would be possible to refine the
research by analyzing types of changes made in controlling over the course of its
functioning in the organization. It may turn out that some types of changes (i.e. in
the scope of tasks performed by controllers, implementation of adjusted solutions
in the scope of the information and reporting system) will be subject to greater
moderation by reliable IT than others. The obtained results are a solid first step in
the analysis of IT role in striving for controlling maturity and excellence and
establish directions for further research.
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