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Abstract

The paper is devoted to the analysis of the influence of Controlling use on Business Continuity
Management (BCM). The analysis concentrates on BCM maturity and its influence on organizational
results. It is assumed that Controlling use is one of factors influencing that relation. Empirical research
is conducted to verify formulated hypotheses based on results obtained from more than 1000
organizations from two business contexts (Poland and Switzerland) in order to determine whether
Controlling use is a moderator of the relation between BCM maturity and organizational results.
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1. INTRODUCTION

Business management in a changing and increasingly
unpredictable environment, as well as the complexity
and dynamics of modern management systems,
requires the use of different concepts and methods of
management [21]. Therefore, it is not surprising that
nowadays there is a growing "supply" of new solutions
in the discussed area. It is true that sometimes their
characteristic is combining and using many already
known tools and methods of management, and “the
value of originality or novelty can only be attributed to
the creative combination, displaying specific ideas or
tools, often far from each other and not associated with
each other" [21], but even this combination or exposure
of selected parts of methods can be an added value for
the organization as a whole. What is more, Lichtarski
and Czura note that the presence of different
management concepts is "one of the features that can
be used to describe and differentiate management
systems" [26].

It should be noted that with the emergence of many
new concepts and methods of management, the
problem of their coexistence in the organization arises,
including the need for determination of relations
between these methods. Management methods can be
complementary, substitutive, contradictory or
incomparable [7]. The complementarity of methods

means complementing methods or their elements so
that they form a logical whole. The complementary
methods can be equal to each other, when their
coexistence allows to better implement specific
organizational goals or one of the methods can be
superior to the other, then the subordinate method is an
instrument for the superior one in serving the
achievement of specific goals. The substitutability of
methods means that they are an alternative for each
other from the perspective of specific organizational
goals. The contradiction of methods means that
assumptions, goals, key principles or ways of acting are
mutually exclusive, and therefore their simultaneous
use is counter-effective. Finally, incomparability of
methods means that they remain without a clear
relation, relate to different objectives and / or affect
different areas of the organization’s operations [7].
Analysis of the relations between contemporary concept
and methods of management is not only an issue that is
current, it is also important for the practice of
management. First of all, because the coexistence of
different concepts and methods of management is a
fact [7]. Moreover, according to Lichtarski and Czura
[26], as a result of implementing two or more concepts
at the same time, it is possible to achieve such benefits
(the synergy effect) which would not be achieved if the
concepts were used separately.
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This article discusses the issue of the coexistence of
Business  Continuity Management (BCM) and
Controlling. BCM is wunderstood as “a holistic
management process that identifies potential impacts
that threaten an organization and provides a framework
for building resilience with the capability for an effective

response that safeguards the interests of key
stakeholders, reputation, brand and value creating
activities” [35]. Controlling is considered as a

comprehensive method which — in a holistic way —
supports the management system of an organisation
[24] Perovic [33] [34]. Controlling is also a method that
often coexists with other management methods, most
often entering into complementarity (e.g. BSC,
benchmarking, TQM, BPM) or substitutability (e.g. Six
Sigma) relations with them [6]. Therefore, the aim of the
article is to determine and empirically verify the scope
and character of the relation between BCM and
Controlling, as well as to identify the results of this
coexistence. The organizational performance
measurement will serve as an indicator of the type of
relation between analyzed methods [8]. It is assumed
for complementary methods that the resulting
parameters of organizations, in which both methods
have been implemented, are higher than in
organizations, in which one method has been
implemented or none have been implemented. The
simultaneous use of substitutive methods can,
admittedly, positively influence the achievement of a
narrow group of organizational goals (to a small extent
only). However, it will lead to decrease of other
organizational results (it is expensive and more difficult
organizationally). The simultaneous use of contradictory
methods negatively influences the functioning of the
organization as a whole. The implementation of
incomparable methods should not affect the
assessment of organizational results, which should be
achieved by each method [7]. It should be also
emphasised that the issue of the coexistence of BCM
and Controlling and its empirical verification is not yet
discussed in the literature.

2. BCM AND CONTROLLING - A
CHARACTERISTIC AND A TYPE OF RELATION

BCM is intended as some set of activities aimed at
securing the continuity of an organization's operations
in the event of a disruption. It is a socio-technical
approach focused on identifying and preventing
operational risks [19]. Technical aspects of building
business continuity ,include plans and alternative
arrangements that enhance organizational alertness
and preparedness. Embedding continuity practices in
the organization refers to social factors such as the
commitment of the personnel” [22] or building the
culture of maintaining business continuity. When
implementing BCM, organizations expect to strengthen
the organization's resilience, i.e. reduce the vulnerability
to risk, and the ability to quickly resume operations in
the event of disruptions. In particular, the expected
benefits can be referred to ensuring continuity of
technological operations, which in turn is the basis for
ensuring continuity of operational / business, market
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and financial operations [38]. Usually, the main focus is
put on BCM to create system solutions that enable
business continuity, but it should be emphasized that
indirectly this also has an impact on the effectiveness of
the entire organization, thus assuring business
continuity in critical way determinates achieving
organization’s goals, as even small breakdowns in a
business continuity brings risk for revenue, shareholder
trust and customer loss [38]. Hence, BCM may brings
»...many benefits to the organization and relevant
stakeholders. These benefits may be direct, like
reducing failures and disasters, or indirect, like
improving performance and the perception of the
organization” [1]. Therefore, following hypothesis may
be formulated:

H1: In organizations, which have implemented BCM,
the organizational performance is higher than in
organizations, which have not implemented BCM.

,BCM is maturing discipline. Although its origins lie in
Information Systems (IS) protection, it is evolving into a
full business-wide process” [16]. The process of
achieving maturity in BCM is associated with
improvement of organizational skills and instruments
used in this area. Both the tools and instruments of
BCM (such as i.e. risk analysis, business impact
analysis or business continuity planning) and ways of
using them has been developed over the years. As the
time went by BCM changed from simple disaster
recovery planning, through the more comprehensive
contingency planning to business continuity planning
and then management, covering the full spectrum of the
business enterprise.

The quality and range of implemented BCM solutions
(BCM maturity) influences the scope of benefits
obtained due to BCM implementation, what already was
proofed [39]. Assuming, that in general, striving for
perfection in every operational area determines the
development and effectiveness of the organization [37],
also maturation of BCM solutions should contribute to
the improvement of the organization's performance.
Based on that, following hypothesis may be formulated:
H2(abcdf): There is a positive relation between the
BCM maturity (in particular maturity of solutions in all
phases of BCM cycle: risk analysis (a), business impact
analysis (b), BCM plans and strategies (c), BCM
implementation (d), testing and updating BCM (e) and
maintaining BCM (f)) and the organizational
performance.

Controlling, as one of the method of management,
which is most often used in contemporary organizations
[5], is understood as "a method of management support
used mainly in the areas of planning and Controlling -
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" [4].
Weber [44] also notes that Controlling can be defined
as steering support which provides organization
managers with essential help. Hence, Controlling
supports clear determination of the aims to be achieved
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as well as fast verification of problem areas in the
organisation [27]. In addition, the implementation of
Controlling allows for achieving measurable, often
economic benefits in the organization. It improves the
effectiveness and competitiveness of organizations
functioning [29] and allows the organization to achieve
not only economic efficiency (profitability) and financial
liquidity [18], but management effectiveness and
efficiency as well [43]. Therefore, the following
hypothesis can be formulated:

H3: In organizations, which have implemented
Controlling, the organizational performance is higher
than in organizations, which have not implemented
Controlling.

Moreover, Controlling supports organizations continuity
and development [3]. Its strategic goal is to ensure the
continuity of the organization and stimulate its
development [3], although in a different way than BCM.
Therefore, the steering area of Controlling is important
— understood as responding to anticipated or
anticipated deviations by developing corrective or
preventive decisions that will enable the organization to
achieve the previously set goals. One of its tools is the
early warning system. Controlling is therefore "oriented
towards finding and showing cause-and-effect relations
of phenomena occurring both in the environment and
within the organization" [23], and steering is the most
important reference area for Controlling. Moreover, one
of the assumptions regarding the implementation of
Controlling in the organization is making changes in the
organization with particular emphasis on the identified
bottlenecks [42]. Thus, the structuring and regularity of
Controlling, its strong focus on ensuring the long-term
future of the organization (i.e. orientation towards the
future and improvement) brings the goals of Controlling
closer to the goals of the BCM. However, it must be
underlined that BCM should not be an accidental, one-
time operation, but continuously repeated set of actions
taken to achieve a given purpose: to maintain the
continuity of the organization. This led to the search for
system solutions in that field. In practice, hence, BCM
refers to: anticipating of possible threats and
interruptions (assessing the strength of their impact and
the risks they carry), planning for business continuity
maintenance and testing the plans, and in the same
time monitoring deviations from standards recognized
as safe and responding if necessary. The whole
process ends with learning and embedding the
philosophy of continuity into organization. Lately, the
necessity of BCM assimilation into day-to-day
(operational) management, is strongly emphasized [16].
According to taken BCM definition, BCM provides a
framework for building resilience. And assuming,
among others [25], that this resilience can also be
economic, it seems that BCM and Controlling will have
a very similar role, often using even the same tools. In
the above context, the complementarity of both
management methods may be assumed. At the same
time, it seems that BCM is superior to Controlling, which
in fact means that Controlling is a tool for BCM to
achieve its goals. Therefore, the following hypothesis
can be formulated:
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H4a: In organizations, which have declared the
simultaneous implementation of BCM and Controlling,
the organizational performance will be higher than in
organizations, which have implemented only one of the
analyzed methods.

H4b: In organizations, which have declared the
simultaneous implementation of BCM and Controlling,
benefits obtained due to BCM implementation are
higher than in organizations, which have implemented
BCM and have not implemented Controlling.

Moreover, it seems that Controlling use may moderate
the organization ability to increase benefits obtained
due to BCM implementation and, at the end,
organizational performance. Moreover, it seems that the
maturity of BCM solutions is enabling that moderation.
The relation between BCM maturity and benefits
obtained due to its implementation, which seems to
confirm that assumption, was already analyzed by
Tworek and Zabtocka-Kluczka [39]. However, it seems
that Controlling may be a moderator, which strengthens
that relation and as the result, the relation between
BCM maturity and organizational performance.
Therefore, it can be assumed that Controlling is a
moderator of the relation between BCM maturity and
organizational performance. The following hypotheses
may be formulated:

H5(abcdef): In organizations, which have implemented
Controlling, the BCM maturity (in particular maturity of
solutions in all phases of BCM cycle: risk analysis (a),
business impact analysis (b), BCM plans and strategies
(c), BCM implementation (d), testing and updating BCM
(e) and maintaining BCM (f)) influence on benefits
obtained due to BCM implementation is stronger than in
organizations, which have not implemented Controlling.
H6(abcdf): In organizations, which have implemented
Controlling, the BCM maturity (in particular maturity of
solutions in all phases of BCM cycle: risk analysis (a),
business impact analysis (b), BCM plans and strategies
(c), BCM implementation (d), testing and updating BCM
(e) and maintaining BCM (f)) influence on organizational
performance is stronger than in organizations, which
have not implemented Controlling.
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Figure 1. Controlling and BCM influence on organizational
results. Source: own research
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As a result, it should also be underlined, as de facto a
specific seal of the relation of complementarity and
subordination of Controlling to BCM, that:

H7(abcdf): In organization, which have implemented
Controlling, the maturity of BCM (in particular maturity
of solutions in all phases of BCM cycle: risk analysis
(a), business impact analysis (b), BCM plans and
strategies (c), BCM implementation (d), testing and
updating BCM (e) and maintaining BCM (f)) is higher
than in organizations, which have not implemented
Controlling.

All developed hypotheses, showing the character of the
relation between Controling and BCM and their
influence on organizational results, are presented on
Fig. 1.

3. RESEARCH METHODOLOGY AND RESULTS

The survey was conducted in order to verify the
proposed hypotheses and identify the level of BCM
maturity, BCM use, Controlling use, benefits obtained
due to BCM implementation and organizational
performance for every considered organization in two
business contexts. 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. 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 in March 2018,
among organizations located in Poland and
Switzerland, which was the only condition limiting the
sample (organizations were surveyed regardless of
size, industry or type of business etc.), using online

Table 1. Research sample characteristics.
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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.

The research sample contains the organizations
operating in Poland and Switzerland. 558 valid
responses were collected from Poland and 564 valid
responses were collected from Switzerland. The sample
cannot be considered as representative, since the
population of organizations operating in those two
countries is finite but very large and the method of
including organization in the sample do not supported
its representativeness. However, it is sufficiently
diversified to be a basis for overall conclusions
concerning the given topic. Sample characteristics are
presented in Table 1 clearly show that the sample is
covering organizations of all sizes and all types. They
are scattered quite evenly between all sizes (and all
main sources of revenue), which confirms that the
sample allows for formulation of conclusions concerning
the studied relations and is sufficient for verification of
formulated hypotheses. The selection of organizations
from two countries is intentional and is aimed at
including into the sample organizations assessing their
BCM and organizational performance as rather
insufficient (below 3), from developing economy and at
the beginning of the process of BCM implementation
(which is the case for Poland) and those assessing
BCM and organizational performance as generally good
(above 3), from developed economy and with more
mature and aligned BCM. It allows for obtaining more
valuable results differentiating the maturity level of BCM
among the sample as a basis for hypotheses
verification.

Organization size Manufacturing Service Trade Total
organizations organizations organizations

Micro (below 10 people) 130 64 27 221

Small (11-50 people) 87 144 43 274

Medium (51-250 people) 63 112 73 248

Large (above 250 people) 120 184 75 379

Total 400 504 218 1122

Source: (Tworek & Zabtocka-Kluczka 2018b)

3.1 Variables measurement

In order to examine the proposed hypotheses, key
variables were defined: Controlling use, BCM use, BCM
maturity, benefits obtained due to BCM implementation
and organizational performance.

Controlling use was measured taking into consideration
the respondent answer to the question: is Controlling
implemented in the organization as one of management
methods? It is a dichotomous variable, which is
obtaining the value = 1 when Controlling is not
implemented in organization and value = 2 when

Controlling in implemented in organization. Similarly,
the variable BCM use was measured.

Variable BCM maturity was build basing on two-
dimensional matrix of BCM maturity evaluation
described in [39], which is based on assumption that
BCM is a six steps iterative process (consisting of risk
analysis, business impact analysis, BCM plans and
strategies formulation, BCM implementation, testing
and updating BCM, maintaining BCM) and can be
evaluated according to classical five levels of maturity.
Each item building BCM maturity was valuated
separately using a 5-grade Likert scale corresponding
to the following levels of the tested solutions maturity
(from ad hoc, managed, defined, integrated to
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optimized, as the intentions of researchers was to
identify which component of BCM is influenced by
Controlling the most.

Respondents were asked to evaluate the benefits
obtained due to BCM implementation in the
organization based on the list of factors using the Likert
scale (from | strongly agree to | strongly disagree with
the middle point: | do not have an opinion). These
factors were grouped according to the type of expected
benefits referring to: “...ensuring:

— continuity of technological operations (i.e. the
configuration of available resources and
available infrastructure, so that in the event of
disruptions they enable the resumption of
operations of the organization as soon as
possible (acceptable)), which in turn is the
basis for ensuring:

— continuity of operational / business activities
(i.e. the situation when customer orders are
executed without delays, and business
processes run smoothly),

— continuity of market activities (i.e. maintaining a
stable sales volume, a positive image of the
organization on the market and good relations
with market partners),

— continuity of financial activities (i.e. undisturbed
financing of investment), which is a derivative of
two previous phenomena.

(...) [and — Authors note] to business-related practices
that are inconsistent with integrity policy, ensure
protection of key interests of the owners and eliminate
the risk of corrupt and non-transparent activities” [36].
So generally, the variable consists of five elements:
operational benefits (3 items), market benefits (4 items),
technical benefits (4 items), financial benefits (2 items)
and general benefits (1 item) which together build
benefits obtained due to BCM implementation.

Organizational performance was measured based on
integrated social, economic and environmental
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performance adopted from [17]. A 11-items scale was
developed [9], which captures the extent to which
organizations achieve economic performance (including
financial and non-financial measures and short-term
and long-term measures), environmental performance
(including contribution to reducing negative impacts that
its activities may have on the biophysical environment)
and social performance (including positive participation
in creating healthy and friendly communities by
implementing socially responsible business practices).
The evolution of the performance during the previous
three years was conducted. In line with literature,
subjective measures of organizational performance
were used [2]. On the one hand, the objective
performance measures (such as financial) are difficult
to obtain due to confidentiality or unavailability. On the
other, a subjective examination, although always
exposed to errors, facilitates the comparison of many
different organizations due to the studied aspects.
Finally, there are evidence that subjective and objective
performance measures are strongly correlated [14]. For
this purpose, the organizational performance was rated
on the Likert scale (from well below expectations to well
above expectations with the middle point: as expected).
Both benefits obtained due to BCM implementation and
organizational performance are considered in the article
as organizational results.

3.2 Descriptive statistics and reliability
analysis of scales

As a first step in a research process, the reliability of
scales of each variable was verified. The results of the
analysis of the reliability of the measurement scales are
presented in tab. 2. It is worth underlining that
Cronbach's a was high for every variable, which
indicates a high internal reliability of the scales and
measurements.

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

Variable

No. of scales Alfa-Cronbach

Controlling use

BCM use

BCM maturity

Benefits obtained due to BCM implementation
Organizational Performance

Source

3.3 The influence of BCM and Controlling use
on organizational performance

As the first step of the research, before verifying the
main research hypotheses, it was investigated whether
there were any differences in the assessment of
organizational performance between organizations,
which have implemented BCM and Controlling and
those, which have not. T-student test for independent
samples was conducted (Table 3 shows the results). In
the organizations, where Controlling was implemented,
organizational performance was evaluated significantly

1 --

1 --

6 0.902

14 0.914

11 0.890
: own work

higher than in those, which had not implemented it.
Similarly, in organizations, where BCM was
implemented,  organizational = performance  was
evaluated significantly higher than in those, which had
not implemented it. However, the difference between
organizational performance average evaluations among
organizations using and not using particular method is
higher in case of Controlling. It can be stated that its
implementation causes higher increase of
organizational performance than BCM. Therefore, the
obtained results allow for accepting H1 and H3
hypotheses stating that in organizations, which have
implemented Controlling, the organizational
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performance is higher than in organizations, which have
not implemented it. The same statement is true for
BCM.

Next, the correlation analysis between BCM maturity
and organizational performance was used in order to

Tworek et al.

verify hypotheses H2 (abcdef) and the results are
shown in Table 4. They clearly show that there is a
positive and statistically significant correlation between
BCM maturity and organizational performance. The
strongest correlation is occurring for Maintaining BCM.

Table 3. Differences in organisational performance assessment between two groups: the organisations using
BCM (Controlling) and the organisations without BCM (Controlling) — t-statistic was used.

Organizational Method Method not t-Statistic Significan
performance in implemented implemented ce level
organization with:
BCM N= 992 N= 120 t(1110) = -9.659 p<0.01
M=3.42 M=2.59
SD=0.87 SD=1.02
Controlling N=1047 N=72 t(1117) = -10.660 p<0.01
M=3.40 M=2.26
SD=0.87 SD=0.92

Source: own work

For other items of BCM maturity the correlation is
slightly weaker but can be still considered as mild and
occurring, which is an indication of a significant relation
between analyzed variables. Therefore, those results

are a basis for accepting entire H2 hypothesis
confirming that there is a positive relation between BCM
maturity and organizational performance.

Table 4. Correlation analysis between the IT reliability, BCM maturity and benefits obtained by
organization due to BCM implementation.

BCM maturity

Performance

Risk analysis

Business impact analysis
BCM plans and strategies
BCM implementation
Testing and updating BCM
Maintaining BCM

r(1091)=0.457", p<0.001
r(1081)=0.461", p<0.001
r(1085)=0.470", p<0.001
r(1085)=0.442", p<0.001
r(1089)=0.493", p<0.001
r(1090)=0.509", p<0.001

Source: own work

Therefore, it may be concluded that both BCM and
Controlling use, as well as BCM maturity are
significantly influencing the organizational performance.

3.4 The scope and type of coexistence of BCM
and Controlling

In the second stage of the research, the scope of
coexistence of BCM and Controlling was analyzed.
Four possible situations were distinguished: both
methods were implemented (1,1), only BCM was
implemented (1,0), only Controlling was implemented
(0,2) and no method was implemented (0,0). Only 38
organizations from the sample (1140 organizations in
total) did not declare the use of any of the analyzed
methods. BCM was used as an independent
management method in 36 organizations, and
Controlling was used independently in 83 of them. Both

methods were used in 983 organizations. For the
analysis of the coexistence of BCM with Controlling
against the absence of them (i.e. using only one
method or the absence of both methods), cross tables
and chi-square statistics were used, assuming a critical
level of significance of 0.05. The obtained results show
that the most common is the situation, when both
methods are used. The results of statistical analyzes
(cross tables, chi-square test) show that the differences
among groups identified for the BCM and Controlling
coexistence are statistically significant (x2 = 138.425; p
=0.001).

In order to verify the H4a hypothesis, the analysis of
variance was used. Results of One-Way ANOVA
concerning the coexistence of BCM with Controlling and
organisational performance are presented in Table 5.

Table 5. Results of One-Way ANOVA concerning the coexistence of BCM with Controlling and organisational performance

Coexistance of BCM and Controlling N M SD Sig. lev. F statistic
(1,1) BCM yes, Controlling yes 956 3.45 0.86 0.002
(1,0) BCM yes, Controlling no 35 2.66 0.71 0.011 F (34.1118)=5.35;
(0,1) BCM no, Controlling yes 83 2.90 0.90 0.000 p<0.001
(0,0) BCM no, Controlling no 37 1.89 0.95 -

Source: own work

The results show statistically significant differences
between groups. Therefore, H4a hypothesis should be

accepted, stating that in organizations that declare the
simultaneous implementation of BCM and Controlling,
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the organizational performance will be higher than in
organizations, which have implemented only one of the
analyzed methods. The highest organizational
performance was achieved for the situation when both
management methods were implemented. This shows
the complementarity of both methods. At the same time,
it should be noted that the difference in the value of the
organizational performance for the situation when the
Controlling itself was implemented and the situation
when both methods were implemented is smaller than
the difference in value between the organizational
performance for the BCM itself and the situation when
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both methods were implemented. This may prove the
superiority of BCM in relation to Controlling. BCM
benefits more from the implementation of Controlling
than Controlling from the implementation of BCM.
Controlling can therefore be considered a tool to help
BCM achieve its goals.

In order to verify the H4b hypothesis, the analysis of
independent samples using t-student test was
conducted (Table 6 shows the results). Benefits
obtained due to BCM implementation were evaluated
significantly higher in organizations, which have
implemented Controlling on top of the BCM.

Table 6. Differences in benefits obtained due to BCM implementation assessment between two groups of
organization with BCM: the organisations using Controlling and the organisations without Controlling — t-statistic was

used.
Controlling Controlling t-Statistic Significance
Benefits obtained implemented not level
due to BCM implemented
implementation N= 855 N=51 t(904) = -4.52 p<0.01
M=3.01 M=2.31
SD=1.09 SD=0.82

Source: own work

The results show statistically significant differences
between groups. Therefore, H4b hypothesis should be
accepted, stating that in organizations that declare the
simultaneous implementation of BCM and Controlling,
benefits obtained due to BCM implementation are
higher than in organizations, which have implemented
BCM and have not implemented Controlling. A higher
value of benefits obtained due to BCM implementation
is occurring in the case when Controlling is
implemented next to the BCM in the organization.
Again, this proves the positive impact of Controlling on
the implementation of BCM goals.

3.5 Controlling, BCM maturity, benefits
obtained due to BCM implementation and
organizational performance

The relation between BCM maturity and organizational
results (organizational performance and benefits
obtained due to BCM implementation) was analyzed in
the context of Controlling use to verify whether this
variable is a statistically significant moderator of the
relations, which existence is verified above. Regression
analysis with moderator was used to determine that.
The results of the analysis are presented in table 7.

The statistical reasoning was based on the same
procedure in case of all hypotheses (formulated for
each of 6 items building BCM maturity). In every case,
as a first step, new variable — moderator — is
introduced. The moderator variable is built as a product
of two standardized independent variables (BCM
maturity item and Controling use as a second
independent variable). As a second step, 3 regression
models are built for every case (the analysis was
performed using Process macro for IBM SPSS
Statistics). The first model is built as a base model for
comparison, only independent variables (Controlling
use as a second independent variable) are added as
predictors. The second model is built using independent
variables (Controlling use still as a second independent

variable) together with the moderator as predictors to
verify whether the moderating influence is occurring in
sample. To confirm that, the third regression model is
built using only one independent variable (without
Controlling use as a second independent variable) and
the moderator as predictors.

In all six cases, the obtained models are statistically
significant. The Controlling use is a moderator of
analyzed relation in case of 2 items. In case of risk
analysis and results obtained due to BCM
implementation (hypothesis H5a), the obtained model is
statistically significant but delta R2 is insignificant and
moderator is an insignificant variable in the model (p =
0.185).

In case of business impact analysis and results
obtained due to BCM implementation (hypothesis H5b),
the situation is the same (p = 0.209). In case of BCM
plans and strategies and results obtained due to BCM
implementation (hypothesis H5c¢) and BCM
implementation and results obtained due to BCM
implementation (hypothesis H5d), the delta R2 and
obtained models are statistically significant and the
moderator is a significant variable in all of those
models.

In case of testing and updating BCM and results
obtained due to BCM implementation (hypothesis H5e),
the obtained model is statistically significant but delta
R2 is insignificant and moderator is an insignificant
variable in the model (p = 0.059). In case of maintaining
BCM and results obtained due to BCM implementation
(hypothesis H5f), the obtained model is statistically
significant but delta R2 is also insignificant and
moderator is an insignificant variable in the model (p =
0.147).

Therefore, obtained results are the basis for acceptance
of hypotheses H5c, H5d, confirming that Controlling use
is a moderator for the relation between 2 items of BCM
maturity: plans and strategies, implementation, and
benefits obtained due to BCM implementation.
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The results of the analysis if the Controlling use is a
statistically significant moderator of the relations relation

Tworek et al.

Table 7. Regression models’ statistics for benefits obtained due to BCM implementation
Model description F-Snedecor model R2 Delta  Moderator P

description R2 coeff. Value

Controlling use, F(3,1074)=148.313 0.292 0.002 0.1285 0.1852

BCM maturity — risk analysis, p<0.001

Moderator

dependent v.: benefits obtained due to BCM

implementation

Controlling use, F(3,1065)=126.441 0.163 0.001 0.1359 0.2095

BCM maturity — business impact analysis, p<0.001

Moderator

dependent v.: benefits obtained due to BCM

implementation

Controlling use, F(3,1070)=140.045 0.281 0.038 0.2039 0.0178

BCM maturity — BCM plans and strategies, p<0.001

Moderator

dependent v.: benefits obtained due to BCM

implementation

Controlling use, F(3,1072)=160.753 0.310 0.004 0.1921 0.0123

BCM maturity — BCM implementation, p<0.001

Moderator

dependent v.: benefits obtained due to BCM

implementation

Controlling use, F(3,1072)=205.264 0.365 0.002 0.1516 0.0594

BCM maturity — testing and updating BCM, p<0.001

Moderator

dependent v.: benefits obtained due to BCM

implementation

Controlling use, F(3,1073)=223.199 0.384 0.001 0.1204 0.1474

BCM maturity — maintaining BCM,
Moderator

dependent v.: benefits obtained due to BCM
implementation

p<0.001

Source: own work.

Table 8. Regression models’ statistics for organizational performance

between BCM maturity and organizational performance
are presented in table 8.

Model description F-Snedecor model R? Delta  Moderator P

description R? coeff. Value

Controlling use, F(3,1086)=116.542 0.243 0.001 0.1353 0.1361

BCM maturity — risk analysis, p<0.001

Moderator

dependent v.: organizational performance

Controlling use, F(3,1076)=121.163 0.252 0.063 0.2976 0.0026

BCM maturity — business impact analysis, p<0.001

Moderator

dependent v.: organizational performance

Controlling use, F(3,1080)=128.644 0.263 0.044 0.2029 0.0108

BCM maturity — BCM plans and strategies, p<0.001

Moderator

dependent v.: organizational performance

Controlling use, F(3,1080)=118.319 0.247 0.029 0.1508 0.0406

BCM maturity — BCM implementation, p<0.001

Moderator

dependent v.: organizational performance

Controlling use, F(3,1084)=139.670 0.278 0.003 0.1145 0.4802

BCM maturity — testing and updating BCM, p<0.001

Moderator

dependent v.: organizational performance

Controlling use, F(3,1085)=153.241 0.297 0.002 0.1490 0.0689

BCM maturity — maintaining BCM,
Moderator
dependent v.: organizational performance

p<0.001

Source: own work.
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In all six cases, the obtained models are statistically
significant. The Controlling use is a moderator of
analyzed relation in case of 3 items. In case of risk
analysis and organizational performance (hypothesis
H6a), the obtained model is statistically significant but
delta R2 is insignificant and moderator is an
insignificant variable in the model (p = 0.136). In case of
business impact analysis and organizational
performance (hypothesis H6b), BCM plans and
strategies and organizational performance (hypothesis
H6c) and BCM implementation and organizational
performance (hypothesis H6d), the delta R2 and
obtained models are statistically significant and the
moderator is a significant variable in all of those
models. In case of testing and updating BCM and
organizational performance (hypothesis H6e), the
obtained model is statistically significant but delta R2 is
insignificant and moderator is an insignificant variable in
the model (p = 0.481). In case of maintaining BCM and
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organizational performance (hypothesis H6f), the
obtained model is statistically significant but delta R2 is
also insignificant and moderator is an insignificant
variable in the model (p = 0.069). Therefore, obtained
results are the basis for acceptance of hypotheses H6b,
H6c, H6d, confirming that Controlling use is a
moderator for the relation between 3 items of BCM

maturity: business impact analysis, plans and
strategies, implementation, and organizational
performance.

3.6 Controlling use and BCM maturity

As a final step, the verification of H7 hypothesis was
performed using the analysis of independent samples
using t-student test was conducted (Table 9 shows the
results). BCM Maturity were evaluated significantly
higher in organizations, which have implemented
Controlling on top of the BCM.

Table 9. Differences in BCM maturity assessment between two groups of organization with BCM: the organisations
using Controlling and the organisations without Controlling — t-statistic was used.

BCM maturity in Controlling Controlling t-Statistic Significance
organization with implemented not level
BCM and Controlling: implemented

N= 855 N=51 t(904) = -9.45 p<0.01
Risk analysis M=3.19 M=1.71

SD=1.28 SD=1.08

. . N= 855 N=51 t(904) =-9.15 p<0.01

E;‘;';‘Seizs Impact M=3.15 M=1.82

SD=0.99 SD=1.19

N= 855 N=51 t(904) =-8.11 p<0.01
BCM plans and
strategies M=3.27 M=2.04

SD=1.23 SD=1.23

N= 855 N=51 t(904) = -6.35 p<0.01
BCM implementation M=3.23 M=2.25

SD=1.24 SD=1.37
Testing and updating N: 855 N_— 51 t(904) =-7.77 p<0.01
BCM M=3.40 M=2.15

SD=1.30 SD=1.29

N= 855 N=51 t(904) = -7.46 p<0.01
Maintaining BCM M=3.32 M=2.08

SD=1.30 SD=1.18

Source: own work

The results show statistically significant differences
between groups. Therefore, H7 hypothesis should be
accepted, stating in organization, which have
implemented Controlling, the maturity of BCM (in
particular maturity of solutions in all phases of BCM
cycle: risk analysis (a), business impact analysis (b),
BCM plans and strategies (c), BCM implementation (d),
testing and updating BCM (e) and maintaining BCM (f))
is higher than in organizations, which have not
implemented Controlling.

A higher value of BCM Maturity is occurring in the case
when Controlling is implemented next to the BCM in the
organization. It allows for the final conclusion
concerning the positive impact of Controlling on the
implementation of BCM goals and confirmation of the
complementarity of both methods with the indication of
BCM superiority over Controlling.

4. DISCUSSION

Coexistence of the management methods seem to be a
significant issue in the management of modern
organizations. The main focus of this study was to verify
whether the impact of BCM maturity on the
organizational results is stronger in organizations, which
are using Controlling as one of management methods
and weaker in organizations, which are not using it. The
obtained results confirm to some extent the adopted
assumptions and underline the role of Controlling use in
building organization’s resilience.

First of all, it should be noticed that both of those
methods influence organizational results. Such
dependence was expected, but not obvious, as
organizational performance was assessed not only from
the economical perspective (financial and non-financial,
short-term and long-term measures were taken into
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consideration), but also social (organization’s
participation in crating healthy and friendly communities
by implementation responsible business practices was
assessed) and environmental one (organization’s
contribution to reducing negative impact on
environment was valuated), although still treated as a
one variable. In a group of organizations declaring
Controling and / or BCM implementation, the
organizational performance was evaluated significantly
higher than in organizations, which have not
implemented them. However, it can be stated that
Controlling implementation causes higher increase of
organizational performance than BCM, although in BCM
case the influence on organizational performance is still
noticeable. That can be easily explained from
economical perspective. Controlling is a method of
management support, which by definition focuses on
ensuring the rationality of management and often does
it by, among others, continuous verification of economic
legitimacy of the adopted goals, monitoring their
implementation and counteracting, when the deviations
from taken standards occur, often using management
accounting tools. BCM is rather not focused on
ensuring organization’s economic legitimacy, but on
ensuring continuity of organization’s functioning, which
also enables the achievement of economical’ goals.
However, due to the fact that the organizational
performance was defined so widely, the tested relations
appeared also true with reference to social and
environmental perspective. Considering Controlling,
perceived as a comprehensive tool of steering
organization’s activity based on the results achieved in
particular areas, it does not surprise. But in reference to
BCM it should be noted that this method “...can offer to
organization more than it currently does. Among the
events that may threaten the continuity of the
organization’'s existence, apart from catastrophic
technical or service failures, reputational failures
(caused not only by product malfunction, but also by
corruption and improper organization and its member
behaviour) are nowadays increasingly mentioned as
significant” [36]. This last category (reputational failures)
is very wide and contains i.e. negative impact on
environment or irresponsible business practices.
Treating them in a category of hazard or disruption (in a
systematic framework of BCM) allows to realize the
implication of misbehavior, i.e. the costs or loos of
profit, which may appear as a result of carrying or not
carrying out some operations and to understand the
consequences of them. The awareness of potential
losses promotes better understanding of the whole
situation and in managerial context can have a positive
impact on organizational performance.

The obtained results concern the interaction between
chosen management methods, discussed in the context
of their influence on organizational performance. The
results showed that not only both of those methods
influence organizational performance, but their
coexistence in organization fosters higher
organizational performance (in comparison to the
situation when none or only one of them is
implemented). This shows the complementarity of both
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methods. At the same time, it should be noted that BCM
benefits more from the implementation of Controlling
than Controlling from the implementation of BCM, as
the difference in organizational performance for the
situation when the Controlling itself was implemented
and the situation when both methods were implemented
is smaller than the difference in organizational
performance for the situation when the BCM itself was
implemented and the situation when both methods were
implemented. As it was already underlined, this may
prove the superiority of BCM in relation to Controlling.
Therefore, it can be said that Controlling plays the
service role towards the BCM. Controlling should be
able to point out an appropriate response to
interruptions and distractions so that the organization’s
core activities were not put at risk, mainly through
investigating deviations from the adopted assumption,
collecting and forwarding suitable information about

potential problems that threaten organizational
resilience.
The research showed that Controling can be

considered as a tool helping BCM to achieve its goals.
This supposition leads to the question, if this support is
indirect or if Controlling can directly affect the benefits
obtained due to BCM implementation. The obtained
results confirmed that higher value of benefits obtained
due to BCM implementation is occurring in situation,
when Controlling is implemented next to the BCM in the
organization. Simultaneous implementation of BCM and
Controlling fosters positive results not only for
organization as a whole, but — what is more interesting
— also for benefits obtained due to BCM
implementation. Moreover, a higher BCM maturity is
occurring in the situation, when Controlling is
implemented next to the BCM in the organization. All of
that clearly proves the positive impact of Controlling on
the BCM maturation and implementation of BCM goals.
As research showed, this applies to all six steps of
iterative BCM process (risk analysis, business impact
analysis, BCM plans and strategies formulation, BCM
plans and strategies implementation, testing and
updating BCM, maintaining BCM).

However, the main focus of this study was to verify
whether the impact of BCM maturity on the benefits
obtained from BCM implementation and on the
organizational performance is stronger in organizations,
which are using Controlling as one of management
methods and weaker in organizations, which are not
using it. That moderation was fully confirmed only in
relation to two out of six steps of BCM process: BCM
plans and strategies formulation and then their
implementation. Controlling use is also a statistically
significant moderator of the relation between BCM
maturity and organizational performance in regard to
conducting business impact analysis (BIA). BIA is the
unique process, build on the risk analysis, in which the
impact to the business of potential losses in meaningful,
guantitative and qualitative term is valuated. It is
focused on establishing the key parameters on which
BC plans and preparations are based upon [10], what in
a fact lies in a very heart of Controlling too.
Summarizing, as it was previously underlined,

IJIEM



Tworek et al.

Controlling is a method that often coexist with other
management methods [6]. In this paper it was
confirmed that it comes into relation of complementarity
with BCM, and in a fact the superiority of BCM in
relation to Controlling was observed. However, it should
be noticed that Controlling, although indisputably
important modern method of management support, has
to offer more than it is commonly believed. Observed
synergic effect can appear not only in the context of
improving organizational performance as a whole, but
also regarding the benefits and maturity of other
management methods. It establishes interesting
directions for further research.

5. CONCLUSIONS

The issue of the coexistence of BCM and Controlling
and its empirical verification is not yet discussed in the
literature. Both of these methods seem to be completely
different in their assumptions, and yet their joint
implementation leads to an interesting synergistic
effect.

The empirical research was carried out in order to verify
the relation between BCM and Controlling and analyze
their coexistence. Based on the obtained results, it can
be concluded that Controlling is indeed fostering the
increase of organizational results obtained from BCM
implementation and use. It can be concluded that
Controlling may act as one of tools for BCM and
strengthens the influence of its maturity on
organizational performance and benefits obtained due
to its implementation. Moreover, the organizations using
both of these management methods are indicating
higher levels of organizational performance and
benefits obtained due to BCM implementation then
those using BCM without the support of Controlling. It
furthermore confirms the importance of Controlling use
for obtaining results from using BCM.

However, it is important to underline that the research
has some limitations. The above-mentioned hypotheses
were verified based on only one research sample and
only in two business contexts. Hence, the further
verification of conclusions presented in this paper is
needed. However, the obtained results seem to be a
solid first step in the analysis of coexistence of
Controlling and BCM in organization and establish
directions for further research, which is needed in order
to determine in detail the scope of Controlling support
for BCM.
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Koegzistencija upravljanjai kontrole kontinuiteta poslovanja:
Kontrola koriS¢enja kao moderator odnosa izmedu UKP zrelosti i
rezultata organizacije
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Apstrakt

Rad je posvecen analizi uticaja upotrebe kontrolinga na upravijanje kontinuitetom poslovanja (UKP). Analiza se
koncentriSe na UKP zrelost i njen uticaj na organizacione rezultate. Pretpostavlja se da je upotreba kontrolinga
jedan od faktora koji utiCu na taj odnos. Empirijska istraZivanja se sprovode kako bi se proverile formulisane
hipoteze na temelju rezultata dobijenih iz viSe od 1000 organizacija iz dva poslovna konteksta (Poljska i
Svajcarska), kako bi se utvrdilo da li je koriséenje kontrolinga moderator odnosa izmedu UKP zrelosti i

organizacionih rezultata.

Kljuéne reéi: Upravijanje kontinuitetom poslovanja, UKP zrelost, Kontroling, menadzment, organizacioni rezultati

IJIEM



