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ABSTRACT

Purpose. This article mainly aims to verify the role of IT reliability as the factor
potentially strengthening the CRM influence on organisational performance and
conclude whether the IT reliability is indeed an important factor shaping the CRM
ability to generate value for an organisation. Methodology. The empirical research was
conducted to verify the existence of such a relation. The research was carried out
based on the survey performed among organisations, and the sample included 558
entities from Poland and 564 from Switzerland. The statistical analysis of the obtained
results was carried out using regression analysis with the moderator. Results. The
obtained models clearly show that IT reliability is a moderator of the relation between
CRM time-of-use and the organisational performance. The theoretical contribution.
The obtained results clearly confirm that the existing IT solutions should support CRM,
and with such support, this management method is positively influencing the
organisational performance. Such a conclusion seems to be an important contribution
to the studied field of research, filling the research gap concerning the mechanism of
IT support for CRM. It remains consistent with the views from the literature and
contributes to their extension.
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Conditions of the contemporary market economy;,
i.e. the high variability of an organisation’s environ-
ment, the progressing globalisation in the trade field as
well as the intensification of competition require
organisations to create strong and long-term consumer
relations (Tsou and Huang, 2018; Dubey and Sangle,
2019; Santouridis and Tsachtani, 2015). It seems that

the best response to this challenge is the concept of
Customer Relationship Management (CRM), which
began in the 1990s (Ngai, 2005) and became an impor-
tant tool in the area of marketing management in the
last two decades (Waseem, 2019). Within those frames,
organisations transferred their interest from products
or services to the customer, i.e. the centric approach
(Santouridis and Tsachtani, 2015).
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Usually, CRM is perceived as a combination of
people, processes and technology that seeks to under-
stand a company’s customers (Chen and Popovich,
2003; Dwiastuti et al., 2018) in general and has
a special emphasis on key customers (Akroush et al.,
2011). It can be analysed from two perspectives:
strategic and
Tsachtani, 2015). The literature suggests approaches
focused either on the consumer and the strategic
relationship management (Light, 2001) or on the
technology (Peppard, 2000). Nowadays, it seems that
those aspects should be perceived together as a com-
plex combination of business and technological fac-
tors building the CRM as management methods used
in an organisation in a broader sense of organisational
strategy (Keramati et al., 2010; Bull, 2003; Chen and
Popovich, 2003).

There is no doubt that properly implemented
CRM might bring a lot of benefits both from the
point of view of the client and the organisation, such
as customer acquisition, customer retention, financial
benefits, customer loyalty, cross-selling, customer
profitability, value creation for the customer, cus-
tomisation of products and services (Sivaraks et al.,
2011; Kim and Kim, 2009; Richards and Jones, 2008;
Kim et at., 2003). However, despite its popularity, the
CRM concept has been repeatedly criticised for
unsatisfactory results that organisations achieve
(Richards and Jones, 2008; Bull, 2003). Therefore, it
seems reasonable to research the effects of the CRM
on organisational performance, using a new approach
that considers the role of IT reliability.

However, it seems that a solid relationship exists
between the implementation of the CRM manage-
ment method and the use of IT solutions supporting
this method. Clearly, the ability of CRM to influence
the organisational performance should not be per-
ceived as only related to the implementation of IT
solution support as this approach seems inadequate
(Chen and Popovich, 2003). IT solutions may be very
useful in the support and integration of processes that
provide customer satisfaction (Ngai, 2005; Ryals and
Payne, 2001), with a broader view on organisation
(Akroush et al., 2011). However, the outcome seems
only possible if the IT solutions used for CRM sup-
port are reliable. Therefore, this article mainly focuses
on verifying the role of IT reliability as the factor
potentially strengthening the CRM influence on the
organisational performance. The theoretical back-
ground is presented in the first part of the article. The
second part continues the topic and connects it to the
development of hypotheses, further describing

technological (Santouridis and

research methods. The third part presents results of
the empirical research, conducted to verify the exis-
tence of the assumed relation. Finally, the conclusions
confirm that IT reliability is indeed an important
factor shaping the ability of CRM to generate value
for an organisation.

1. LITERATURE REVIEW

1.1. ROLE OF IT IN SUPPORTING MODERN
MANAGEMENT METHODS — IT RELIABILITY

Various management methods differ depending
on their need for IT support in the phase of imple-
mentation and operation in an organisation (Rose-
mann and Brocke, 2015; Al-Mashari et al., 2003; Ngai
et al., 2009; Wan, 2009; Lira et al.,, 2012; Tworek,
2019). Different management methods demonstrate
different sensitivity to I'T support and a different level
of standardisation and alignment of existing IT solu-
tions available for every organisation to choose from
and implement. Moreover, it is crucial to underline
that with changes in the internal and external condi-
tions of the organisations functioning (changes in
size or configuration of the organisation, information
technology development, emergence of new markets
etc.), existing IT aimed at supporting various man-
agement methods must be improved and transformed
to ensure the continued alignment between IT solu-
tions and current needs, otherwise they will lose the
ability to perform the functions for which they were
created, and the organisation will cease to benefit
from the implementation of those management
methods (Tworek, 2019).

Since the relevance and the need for the use of IT
in an organisation seems to finally be indisputable,
there is a need for the analysis and evaluation of its
use in organisations. The concept of 3R (reliability,
resilience and robustness) emerged in the literature
a few years ago (Little, 2003). It underlines that the
key factor influencing the ability to profit from the
use of IT is its appropriate functioning in the organ-
isation (Tworek, 2018a).

The reliability of IT in an organisation is under-
stood as a measurable property of IT, useful for its
control and management, identifying its quality level
and indicating potential problems (Zahedi, 1987). It
is directly linked to the efficiency of IT components,
especially those critical to its proper operations. The
reliability of IT in an organisation is a notion build by
factors connected to 3 different IT theories: the suc-
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cess model by DeLone and McLean (2003), four types
of IS failure by Lyytinen (1987), and the TAM model
by Davis (1985). Based on that, the model of IT reli-
ability in an organisation has been developed by
Tworek (2016, 2018a) and verified in various business
contexts (Tworek 2018a, 2018b, 2019). It consists of
three factors: the reliability of the information
included in IT in the organisation, the reliability of
support services offered for IS in the organisation,
and the reliability of the system itself (including the
usability of the system). Each factor consists of
a series of items, listed in Fig. 1.

Bienkowska et al. (2018) performed a prelimi-
nary study concerning the influence of IT reliability
(measured using an IT reliability framework) on
results of controlling, and Tworek and Zabtocka-
Kluczka (2018) did the same for Business Continuity
Management. Both cases revealed the existence of

a strong possibility that IT reliability could have
a significant influence on other management meth-
ods as well and simultaneously verified the use of the
IT reliability framework for this type of analysis of IT
solutions in an organisation.

Requirements of CRM implementation and
operation in an organisation evolve in time. Also,
they require changes in the area of IT solutions that
support CRM. IT reliability might be perceived by the
users of the CRM system (employees of the organisa-
tion). The perception of IT reliability by the user may
be subjective due to individual experience with the
system and the degree of matching the system to the
tasks to be supported (Bienkowska et al., 2019).
Despite this subjectivity, it can be assumed that the
long-term use of the CRM system can have a positive
relationship with IT reliability as, over time, the CRM
concept evolves to meet the needs of a specific organ-
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Fig. 1. Verified IT reliability model
Source: (Tworek, 2019).
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isation. The detailed theoretical considerations con-
cerning this subject aimed at hypothesis development
are presented next.

2. RESEARCH METHODOLOGY

2.1. CRM AND IT RELIABILITY — THE DEVEL-
OPMENT OF HYPOTHESES

Without a doubt, IT solutions existing in the
organisation should be aimed at supporting CRM,
and without them, it is impossible to efficiently use
this management method (Ngai et al., 2009; Payne
and Frow, 2005). This notation CRM is also com-
monly used in IT development to describe IT solu-
tions dedicated to the support of this method (Payne
and Frow, 2005). Hence, there are standardised and
well-known IT solutions aligned with the needs of
CRM available for every organisation to make
a choice. However, each organisation is different, and
employee requirements in the case of IT solution
support for their activities concerning CRM also
differ. Therefore, in time, the IT solutions should
become more and more aligned with those require-
ments due to continuous changes and improvements
implemented to facilitate specific requirements of an
organisation. As stated by Tworek (2019), alignment
is directly linked to IT reliability. The more aligned
are the solutions with actual needs, the higher is the
IT reliability (which may be considered an indicator
of the alignment maturity). Therefore, it seems that
IT reliability might be correlated with CRM time-of-
use. A higher IT reliability, indicating a higher align-
ment (which can be obtained only in time), should
cooccur with a longer period of the CRM use. Based
on that reasoning, the following hypothesis was for-
mulated: H1: There is a positive relationship between
IT reliability (and all of its components) and the
CRM-time of-use.

Existing studies concerning CRM and organisa-
tional performance capture various issues, but the
results are not conclusive (Keramati et al., 2010). For
instance, the studies by Soltani et al. (2018) indicate
a positive correlation between the success of CRM
and organisational performance, indicating factors
that impact on the success of CRM: customer orien-
tation, organisation’s capability, information tech-
nology, and customer knowledge management. In
turn, studies by Josiassen et al. (2014) showed that
CRM affects organisational performance but not in

all dimensions. However, Bull's (2003) research
showed that only in the case of 30 percent of organ-
isations that implemented the CRM concept, it had a
positive impact on their organisational performance
(Bull, 2003). These inconsistencies indicate the
necessity to indicate factors that can affect organisa-
tional performance (Chang et al., 2010). Therefore,
considering the previously discussed aspects, it
seems important to examine the relationship
between the CRM time-of-use and the organisational
performance in the light of IT reliability as factors
potentially enabling and strengthening this relation-
ship. IT reliability may assume the role of a modera-
tor between the CRM
organisational performance. That is mainly because
the alignment between business requirements (and
employee requirements in the case of IT solution
support) has an indirect influence on the organisa-
tional performance through the positive impact on
the quality of any management method, which is

time-of-use and the

highly sensitive for IT solution support (Tworek,
2019). CRM is definitely a highly sensitive method.
Therefore, it seems that the alignment obtained in
time (with the increase in the CRM time-of-use)
may be a source of strengthening the influence of the
CRM time-of-use on the organisational performance
due to the increase of the CRM quality (and its more
efficient use in the organisation due to greater IT
reliability). Moreover, according to Park and Kim
(2003), the role of information reliability seems to be
of particular importance. They linked CRM with
information strategy of the organisation, stating that
there are three types of information: generated of-
the-customer, for-the-customer, and by-the-cus-
tomer. The reliability of all these types is not only a
prerequisite for the efficient use of CRM but also
seems to be an enabler for generating the value for
the organisation from using this management
method and translating it into improved organisa-
tional performance. This view is also supported by
other researchers, e.g., Liao et al. (2010) underlining
the role of information trust, or Liu et al. (2006)
expressing the need for information quality boost for
CRM. Therefore, the additional hypothesis should be
formulated: H2: CRM time-of-use has a positive
influence on organisational performance.

And, what’s more important: H2a: The higher IT
reliability, the stronger the influence of the CRM
time-of-use on organisational performance.

In light of the above, the following research
hypotheses can be formulated (Fig. 2).
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Fig. 2. Developed hypotheses

2.2. RESEARCH METHOD AND SAMPLE

The survey was conducted to verify the proposed
hypotheses and identify the level of IT reliability, the
CRM time-of-use and organisational performance in
two business contexts. The main survey was preceded
by the pilot survey conducted in early 2018 in a group
of 50 organisations to explain the issues concerning
the ambiguity of several questions. According to
obtained results, the ambiguous questions were
rewritten to obtain more informed responses from
organisations participating in the main survey. The
main research was conducted as a part of the research
project “The IT reliability influence on the quality of
management methods and techniques” No.
2017/01/X/HS4/01967 funded by the National Sci-
ence Centre in Poland. The main survey was con-
ducted in March 2018, with organisations located in
Poland and Switzerland, which was the only condi-
tion limiting the sample (organisations were surveyed
regardless of their size, industry or a type of business
etc.), using online survey service: SurveyMonkey.
Only one survey was carried out anonymously in one
organisation, and it was completed by employees who
had a broad view of the entire organisation.

Tab. 1. Research sample characteristics

The research sample contains organisations
operating in Poland and Switzerland. 558 valid
responses were collected from Poland, and 564 valid
responses were collected from Switzerland. The sam-
ple cannot be considered representative since the
population of organisations operating in those two
countries was finite but very large, and the method of
including an organisation in the sample did not sup-
port its representativeness. However, it is sufficiently
diversified to be a basis for overall conclusions con-
cerning the topic. Sample characteristics are pre-
sented in Tab. 1; the sample covers organisations of all
sizes and types.

2.3. MEASUREMENT OF VARIABLES

To examine the proposed hypotheses, key vari-
ables were defined: IT reliability, the CRM time-of-
use and organisational performance. Respondents
evaluated all variables basing on the list of factors and
using the Likert scale (for IT reliability, the scale from
“very poor” to “very good” with the middle point
“fair”; for other variables, the scale from “I strongly
agree” to “I strongly disagree” with the middle point
“I do not have an opinion”).

, MANUFACTURING SERVICE TRADE
ORGANISATION’S SIZE ToTAL
ORGANISATIONS ORGANISATIONS ORGANISATIONS
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
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IT reliability was measured considering all IT
solutions used in the organisation (IT solutions for
CRM were one of those) using the Likert scale, which
seems to be an appropriate choice (for IT reliability,
the scale from “very poor” to “very good” with the
middle point “fair”; for other variables, the scale from
“I strongly agree” to “T strongly disagree” with the
middle point “I do not have an opinion”). First of all,
the reliability of IT in an organisation is a subjective
notion. Employees’ perspective and opinion concern-
ing the aspects of IT reliability are the best sources of
knowledge since their perception matters the most.
IT influences the organisation mainly through its
potential to influence every-day work of the employ-
ees. Quantitative methods are commonly used to
assess the software and hardware features linked to
reliability. However, they do not give information
concerning the actual perception of this notion
within the organisation (Tworek, 2018). Based on
that assessment, one key variable was defined: IT reli-
ability (consisting of the reliability of the IT system,
the reliability of the IT information, and the reliability
of the IT service).

The CRM time-of-use in an organisation was
based on a single question. Respondents were asked
to indicate the time taken by controlling that operates
in the organisation in the specified intervals (“not

» o«

used”, “recently implemented”, “used for more than
a year’, “used for more than 5 years”, “used for more
than 10 years”).

The organisational performance was measured
on a 4-item scale, including the return on investment
(ROI), the sales growth, the profit growth and pro-
ductivity improvement (Maletic et al., 2015). The
evolution of the performance during the previous
three years was conducted. In line with literature,
subjective measures of organisational performance
were used (Bansal 2005; Maletic et al., 2015). On the
one hand, the objective performance measures (such
as financial) are difficult to obtain due to confidenti-
ality or unavailability. On the other, a subjective
examination, although always exposed to errors,
facilitates the comparison of many different organisa-
tions due to the studied aspects. Finally, there is evi-
dence that subjective and objective performance

measures are strongly correlated (Dawes, 1999; Dess
and Robinson, 1984). Due to different industries,
sizes and strategic priorities of investigated organisa-
tions, performance data needed to be adjusted to
evaluate each organisation. For this purpose, respon-
dents were asked to answer the questions by com-
parison to expectations. The organisational
performance was rated on the Likert scale (from “well
below expectations” to “well above expectations” with
the middle point “as expected”).

3. RESEARCH RESULTS

3.1. DESCRIPTIVE STATISTICS AND THE RELI-
ABILITY ANALYSIS OF SCALES

As the first step in the research process, the reli-
ability of scales of each variable was verified. The
results received from the analysis of the reliability of
the measurement scales are presented in Tab. 2. It is
worth underlining that Cronbachs a was high for
every variable, which indicates a high internal reli-
ability of the scales and measurements.

3.2. RELATIONSHIPS BETWEEN IT RELIABIL-
ITY, THE CRM TIME-OF-USE AND ORGANISA-
TIONAL PERFORMANCE

To verify hypotheses H1 and H2, the correlation
between IT reliability, the CRM time-of-use and
organisational performance was calculated as the first
part of the study. The correlation between IT reliabil-
ity and the CRM time-of-use was analysed with the
help of Pearson’s correlation to verify the hypothesis
H1. The results are presented in Tab. 3. The results
showed that IT reliability was statistically significantly
correlated with the CRM times-of-use. Moreover, the
value of the Pearson’s coefficient was much higher in
the case of I'T system reliability (Or = 0.406) suggest-
ing that it was the most important component of IT
reliability from the point of view of CRM. Therefore,
the hypothesis H1 could be accepted: as there was a
significant relationship between the CRM time-of-
use and IT reliability.

Tab. 2. Defined variables together with the results of the reliability analysis of scales

No. VARIABLE NO. OF SCALES CRONBACH’S a
1 IT reliability 28 0.953
2 CRM time-of-use 1 -
3 Organisational performance 4 0.911
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The correlation between the CRM time-of-use
and the organisational performance was analysed
with the use of Pearson’s correlation to verify the
hypothesis H2 and is presented in Tab. 4.

The results showed that the CRM time-of-use
was statistically significantly correlated with organ-
isational performance, which was not enough to
accept the H2 hypothesis because the correlation
analysis did not verify the cause-effect relationship.
However, it was enough for an initial verification
allowing to use it to build a regression model to fully
confirm the H2 hypothesis and verify further hypoth-
eses formulated above.

To do that and to verify the hypothesis H2a, the
regression analysis with the moderator was per-
formed.

3.3. IT RELIABILITY AS A MODERATOR FOR
THE RELATIONSHIPS BETWEEN THE CRM
TIME-OF-USE, AND ORGANISATIONAL PERFOR-
MANCE

The relationship between the CRM time-of-use
and organisational performance (hypothesis H2 and
H2a) was analysed in the context of IT reliability to
verify the statistical significance of this notion as
a moderator of the given relationship. Regression
analysis with a moderator was used for IT reliability
as a general concept and for each of its three compo-
nents separately. Statistical reasoning was based on
the same procedure in all cases. In every case, as the
first step, a new variable — moderator — was intro-
duced. The moderator variable was built as a product
of two standardised independent variables (the CRM
time-of-use as a first independent variable and IT
reliability as a second independent variable). As the
second step, three regression models were built for
every case (the analysis was performed using the
Process macro for IBM SPSS Statistics). The first
model was built as a base model for comparison, only
independent variables (IT reliability as a second
independent variable) were added as predictors. The
second model was built using independent variables

(IT reliability still as a second independent variable)
together with the moderator as predictors to verify
whether the moderating influence was occurring in
the entire sample. To confirm that, the third regres-
sion model was built using only one independent
variable (without IT reliability as a second indepen-
dent variable) and the moderator as predictors. The
results of the analysis are presented in Tab. 5.

The obtained models clearly showed that IT reli-
ability was a moderator of the relationship between
the CRM time-of-use and organisational perfor-
mance (hypothesis H2a). The delta R2 and obtained
model for IT reliability (the whole concept) as
a moderator were statistically significant (F (1, 1016)
= 270.589, p < 0.001). In the case of detailed models
verifying the moderating role of three components of
IT reliability, the results were not unambiguous. All
of them were statistically significant (IT system reli-
ability (F (1, 1077) = 289.248, p < 0.001), information
reliability (F (1, 1086) = 284.044, p < 0.001) and ser-
vice reliability (F (1, 1090) = 251.208, p < 0.001)).
However, as shown in Tab. 5, the moderating role was
positively verified only in the case of system reliability
and information reliability. Therefore, the obtained
results were the basis for positive verification of the
hypotheses H2a. The hypothesis could be accepted
stating that the higher was IT reliability, the stronger
was the influence of the CRM time-of-use on organ-
isational performance. Moreover, the first obtained
models confirmed the cause-effect relationship
between the CRM time-of-use and organisational
performance (since R2 = 0.66 and CRM time-of-use
was a statistically significant variable in the models)
and allowed for the final acceptance of the H2
hypothesis stating that the CRM time-of-use had
a positive influence on organisational performance.

CONCLUSIONS

The obtained results clearly confirm that the
existing IT solutions should support CRM, and with

Tab. 3. Correlation analysis between IT reliability and the CRM time-of-use

IT INFORMATION RELI-

CORRELATION

IT RELIABILITY

IT SYSTEM RELIABILITY

ABILITY

IT SERVICE RELIABILITY

CRM time-of-use

r(1036)=0.408",
p<0.001

r(1102)= 0.406",
p<0.001

r(1111)= 0.367", p<0.01

r(1115)= 0.394", p<0.01

ORGANISATIONAL PERFORMANCE

CRM time-of-use

r(1117)=0.529", p<0.001

Tab. 4. Correlation between the CRM time-of-use and the organisational performance
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Tab. 5. Research sample characteristics

MODEL DESCRIPTION R?

STANDARD
ERROR

MODERA-
TOR COEF.

DELTA R? T STAT P VALUE

CRM time-of-use,

IT reliability,

Moderator

dependent v.: performance

0.666

0.039 0.483 0.018 2.661 0.007

CRM time-of-use,

IT system reliability,
Moderator

dependent v.: performance

0.668

0.040 0.474 0.016 2,801 0.005

CRM time-of-use,

IT information reliability,
Moderator

dependent v.: performance

0.637

0.054 0.539 0.017 3.135 0.002

CRM time-of-use,

IT service reliability,
Moderator

dependent v.: performance

0.639

0.001 0.299 0.016 1,818 0.069

such support, this management method positively
influences organisational performance. Such a con-
clusion seems to be an important contribution to the
studied field of research, filling the research gap con-
cerning the mechanism of IT support for CRM. It
remains consistent with the views from the literature
(e.g. Ngai et al, 2009; Payne and Frow, 2005) and
contributes to their extension. First of all, the correla-
tion analysis confirms a strong positive relationship
between the CRM time-of-use and organisational
performance, confirming the methods rising ability to
positively influence organisation’s operations. Sec-
ondly, the regression analysis showed that IT reliability
(and all of its components) were significant modera-
tors of the relationship between the CRM time-of-use
and organisational performance, confirming that IT
support can strengthen that influence. The strongest
moderating effect occurred in the case of IT informa-
tion reliability. It seems to confirm views presented in
the literature stating that information reliability is of
particular importance in the case of supporting CRM
using IT solutions (e.g. by Park and Kim, 2006; Liao et
al,, 2010; Liu et al., 2006). The least significant moder-
ating effect occurred in the case of service reliability,
which, in turn, was consistent with the view that CRM
— as a method highly sensitive for IT solution support
— is used by employees highly skilled in performing
their tasks with the use of IT (Tworek, 2019). That is
why the role of support service reliability is smaller
than the role of the reliability of the system itself and
its use, which more directly affect the tasks performed
by a skilled user.

Therefore, it seems that the obtained results con-
firm that the alignment obtained in time (with the
increase of the CRM time-of-use) may be a source for
strengthening the influence of the CRM time-of-use
on organisational performance due to the increase of
the CRM quality. Moreover, its more efficient use in
an organisation is influenced by IT reliability (espe-
cially, the reliability of information used in the IT
solution), which is proven to be a moderator of this
relationship.

In the modern economy, it is impossible to oper-
ate as a successful organisation without IT existence.
It is equally common knowledge that I'T might be the
factor that supports management methods. Within
these frames, the main aim of this article was achieved
due to successful verification of the role of IT reli-
ability as the factor strengthening the influence of
CRM on organisational performance. The obtained
results clearly showed that there was a positive, statis-
tically significant correlation between IT reliability
(and all of its components) and the CRM time-of-use.
Moreover, they showed that IT reliability was a mod-
erator of the relationship between the CRM time-of-
use and organisational performance.

However, the performed empirical study is bur-
dened with certain limitations. The hypotheses were
tested based on one research sample, limited to
organisations operating in Poland and Switzerland.
Moreover, CRM was analysed as one of many existing
management methods, and IT solution support was
not considered separately for each of them. However,
it seems to be a solid first step underlining the need
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for further analysis of the subject, considering not
only the time of use of CRM but also its maturity.
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