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Abstract

Customer Relationship Management is crucial
influencing factor for competitiveness in saturated
markets. Public cloud-computing services for customer-
relationship management provide many benefits.
However, their usage in Europe is reluctant. Our
research identifies several core and sub-influence
factors and reveals how strong they are. Enterprises
strive for covering risks in terms of safety and security.
Further important influencing factors are functional
completeness and integration into the existing
environment. Our research provides new knowledge of
the use of public cloud services in general and in
particular for the use of customer relationship in a
public cloud environment.

1. Introduction

Saturated markets and substitutable products and
services require for new business strategies [1]. In recent
times, many enterprises respond by focussing on their
customers and their relationship to them with aim to
staying competitive. Consequentially, Customer
relationship management becomes a core asset of many
enterprises [2] [3]. Customer relationship management
(CRM) [1] strives for getting a complete view of the
customer by integrating all customer related information
[4]. At the same time, all communication and actions
towards the customer are coordinated and provide a
consistent view to the customer. Customer relationship
management aims for presenting only one (virtual) face
to the customer [4]. The final goal is to increase revenue
and profit by a continuously improvement of the
relationship with regards to the individual preferences
of the single customer.

Customer Relationship Management [5] is of
paramount importance for enterprises to stay
competitive in saturated markets. It enables enterprises
to collect systematically data about customers during
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the whole customer lifecycle [6] and thus provides the
foundation for advanced analytics tools such as
predictive and prescriptive analytics. In this way,
customer relationship management provides necessary
means for individual customer-related decision-making
[71.

To improve the quality of decision-making, it is
necessary to integrate as many data sources as possible
[8]. Unfortunately, many interesting data sources are
located outside the protected environment of
enterprises. As examples for this purposes, data from
mobile apps, reports from salespersons [9], and data
collected by connected products [10], also known as the
so called internet of things can be mentioned.
Enterprises are forced to provide access to internal
systems, to tap these resources advantageous. However,
this may create a lot of security hassles, because internal
systems have to be open to external entities, systems as
well as third parties.

In order to avoid penetrating the security layers,
enterprises are evaluating alternatives such as using
Customer Relationship Management Systems hosted in
a public cloud [11]. A public cloud [11] can be defined
as a cloud infrastructure provided by a provider selling
cloud services [11]. However, contrarily to private cloud
solutions this infrastructure is available to general public
and can be used by every client of the service provider.
Public cloud services offer a number of benefits [11].
They are available with a minimum of forefront
investments and without larger lead times. Public cloud
services are available ubiquitously and are billed by
consumption. Furthermore, the have a high elasticity
and scalability in case of increasing demand and thus,
implement the vision of utility computing [12].

Inspite of the advantages, enterprises in Europe are
very reluctant to use public cloud offerings [13]. Prior,
investigations show that European users adopt CRM in
a public cloud very slowly [14] [3]. One possible reason
is seen in the fact that using public cloud services for
providing CRM implies giving crucial data into the hand
of third parties [15]. Another possible influencing factor
can be found in a high awareness on data security [16].
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Many enterprises are afraid of that the cloud-service
provider may access confidential data due to legal
requirements. A further issue are the significantly higher
regulatory impediments in the European Union [17],
[18], [19].

Between the priorities of the advantanges and risks
of CRM in a public cloud environment the must to adopt
new technologies for improving business is inevitable.
European enterprises are no exception in this progress.
However, there exists a necessity for research on the
willingness of European enterprises to use CRM in a
public cloud environment due to their special demands.
In this context, at first, it is important to capture the
influencing factors in detail. Subsequently, the
investigation how strong these single factors are to
support the decision-making and adoption. In particular,
this context leads us to our research question: Which are
the factors influencing the European users using CRM
provided in a public cloud environment and how strong
are these factors?

In order to provide the answer we first introduce the
background of our research more detailed. In the
following section the research design, methods, and data
collection are described. The results of our
investigations are elaborated thoroughly in section four.
Finally, a conclusion of the findings and an outlook for
the managerials well as siencentifical contribution is
given.

2. Background

We collected recent literature based on a systematic
literature review according to Cooper [20] in databases
such as |IEEExplore, AlSeL, SpringerLink,
ScienceDirect, ACM digital library of the last fifteen
years. Therefore, we used related keywords like “Public
Cloud” AND “CRM” XOR “Customer Relationship
Management”. We found sparse research on the
investigation for the use of Customer relationship
management in a public cloud environment. We set this
timeframe with regards to the occurrences of cloud
technology and the refreshed awareness of the customer.
In our systematic literature review, we found some prior
research and interesting results referring to our research
question. Some aspects of cost considerations in general
for transactional information systems like ERP or CRM
as well as SaaS as a possibility for CRM systems are
described e.g. in Motahari-Nezhad et al. [21]. These
show the possibility of cloud computing for outsourcing
business applications like CRM, HR, etc. Furthermore,
security aspects are discussed in detail [15] [22]. Liang
[23] sketched basically a customer relationship
management based on public cloud services
A conceptual model for Customer relationship
management in the banking industry based on cloud

computing is developed by Hajmaleki and Hashemi
[24]. Performance improvements of Organizations by
integrating cloud-computing and CRM are discussed by
Alryalat et al. [25]. A more general investigation of the
merits of CRM in cloud-computing gives Chuang et al.
[26]. The benefits of cloud-based CRM-Systems for
SMEs are discussed by Gupta [27].

Beside these insights about the cloud, its advantages,
and risks as well as its possibilities and challenges, there
is a sparse research focussing on the aspects of using
CRM in the public cloud. To put it on plainly, there exist
no big picture about detailed factors influencing the
enterprises’ decisions to use CRM in a public cloud
environment. Although, cloud computing generally is a
fascinating research topic for the last recent years [22],
there is only one research article, which fits very well to
our research question and can be seta basement for our
target to identify the influencing factors detailed and
with their individual impacts. Haerting et al [3] made an
empirical evaluation of different core influencing
factors of the use of CRM in a public cloud environment
(Figure 1) based on a qualitative study of European key
users. These factors are marketing organization, safety
and security, functionality, cost, scalability, integration
and one moderator compliance [3].

The marketing organization develops as well as
realizes different strategies in relation to promoting,
establishing and adjusting the customer, product or
service interaction of the enterprise [28] [3]. According
to Haerting et al. [3] this is a “very crucial influencing
factor”. Furthermore, safety and security are influencing
factors, which focuses on the awareness of avoidance of
hazards such as challenges related to data protection,
integrity, authenticity and confidentiality of information

Influences Moderator

‘ Marketing organization
‘ Safety / Security . )
‘ Functionality B 4 Useof CRMinaPublic
_ Cloud Environment
—— — “\ J
‘ Cost
Scalability }
Integration

Compliance

Figure 1: Public Cloud CRM Model based on
[3, p. 4]

[29] [30] [3]. General aspects of safety and security can
be found in [2]. The third influencing factor in this
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model is the functionality. The functionality describes
that the CRM system can fulfill different requirements.
If the system cannot fulfill all of the needed functions
(e.g. for special customer management or reporting)
[31] [3], the CRM system in the public cloud is not a
good choice. Cost aspects are very often discussed [32]
and build a further influencing factor in the model. That
means, that public cloud computing can save some costs
like fixed costs or better possibilities of writing-off [3].
Another important advantage of cloud computing
mentioned in the model is the scalability [32] [33].

Scalability, describes the capability of a system to
adjust the IT service demand in relation to the real
business demand [34] [3]. Therefore, CRM users can be
added or deleted at real time. The final influencing
factor of this model is integration. Integration means in
this context [3], that the public cloud CRM system must
be integrated into the existing enterprise architecture
like ERP and e-commerce systems. If the CRM cannot
be easily integrated, there might be a lack of data,
processes, and functions [35]. Therefore, the use of such
a CRM system is not beneficial. In addition to this six
influencing factors, there was one factor found which is
moderating all of the influencing factors: compliance.
Compliance aspects can change the strength of the
impacts of all elaborated influencing factors in the
model according to Harting et al. [3]. Therefore, due to
the compliance regulations of a business sector, the
impact of each influencing factor can be strengthened or
weaken. For instance, for an enterprise located in a
pharmacy environment, the impacts of functionality,
cost, safety & security aspects on the decision to use a
CRM in the public cloud environment can be totally
different than in the fashion retail sector.

Although the presented research provides some
insights into the use of CRM in a public cloud
environment in Europe, there are different challenges
and questions not addressed so far. First of all, within
the model only core influencing factors are covered.
Therefore, the question arises, what are the different
sub-factors behind this core influencing factors. For
instance, marketing organization is a very abstract term,
which can be split up in many different directions. It is
important to know what can be understood in detail of
this factor and of which sub-factors the marketing
organization consists. Second, there are no approach or
results about how strong the impacts of the elaborated
core influencing factors are. However, this point could
be very interesting. One the one hand, it could be
support the decision making of enterprises thinking
about the implementation of using a CRM in the public
cloud environment. On the other hand, it could provide
suppliers further insights into the requirements of

potential customers. Additionally, we want to provide
scientifically insights into the use and adoption of cloud
computing with the aim to broaden relevant insights in
current research, particularly in the field of CRM.

We contribute in our research to the sub-factors and
strength of the impact factors. Therefore, we deal with
the two main challenges of the model in order to get a
better understanding of the use of CRM in a public cloud
environment. Haerting et al. also motivate further
developments of the model based on these aspects [3].

3. Research design, methods and data collection

We implement expert studies based on the approach of
a Delphi study, to discover different sub-influencing
factors and their impacts of the use of CRM in a public
cloud CRM. This method is often used in IS research
(e.g. [36] [37] [38] ) to get insights in research field
without knowing all dependencies and characteristics
before.

Delphi study was originated by a California think
tank in early 1950 by utilizes expert knowledge for
forecasting or for evaluation [38] [39]. In our approach,
we adopted and used the Delphi method to evaluate and
get deeper insights into the different influencing factors
of the use of CRM in a public cloud environment. In
multiple rounds, the experts alter their opinions
anonymous and in general based on the feedback of the
prior rounds [38].

We selected the experts based on their knowledge
[38] in the area of CRM. We contact formally and
informally many CRM experts of different European
enterprises. The experts were first asked about their
different knowledge and background in this field to
ensure a high quality of research. Experts were only
selected if they have the needed knowledge, background
and expertise in the field of CRM in the public Cloud.
Finally, we selected about N=36 experts. According to
general recommendations [38] [60] this sample size is
huge enough to the representativeness of the findings.
Our experts have a CRM experience of 10.14 years on
average. All experts work in leading positions in their
enterprise and wish to remain anonymous. The experts
are responsible as well as key managers in this CRM
area. The headquarters of the enterprises are mostly
located in central European countries like Germany,
Austria, Switzerland or in the Netherlands. The
enterprises operate in whole Europe with subsidiaries in
different states of the European Union with almost the
same CRM implementation and strategy. In general, the
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annual turnovers of the enterprises are in a more digit
million-euro range.

According to general recommendations [36] [40],
we implemented three rounds of the expert study. All
items asked for kept during the rounds if the majority of
experts selected these items according to general
guidelines [6] [41]. The experts being anonymous in
each round. In the first round, we asked in a qualitative
way which are the detailed sub-factors of each core
influencing factor [3]. The qualitative study was
implemented through a web-based online survey tool. In
the questionnaire of the survey only open questions
were asked to get insights about the influencing factors.
Besides, we captured the expertise and knowledge of the
participants. Afterward, we analyzed the data based on
coding techniques according to Strauss and Corbin [42]
and prepared the results for the second round. In the
second round, the experts evaluate the results of the first
round based on the importance of each (sub-) factor for
the use of public cloud CRM. Therefore, the importance
of each (sub-) factor was evaluated. The quantitative
evaluation in this second round based ona 1 to 5 Likert
scale [43] (1: very unimportant, 2: unimportant; 3:
neither important or unimportant, 4: important; 5: very
important). This round was also implemented through a
web-based online survey tool. The access to this private
survey was sent via email directly to the interviewees.
Then, we analyzed the data by using recommended
statistical methods [38] and prepared the results for the
last round. Therefore, we had to calculate, extract and
visualize the results for each sub and core factor based
on the individual estimations of our experts. During the
third and final round, the experts have seen the final
results and make comments if something is not right or
some important things have to be noted.

During the rounds, qualitative data and quantitative
data were collected. For the analysis of qualitative data,
we followed coding techniques like open and selective
coding according to Strauss and Corbin [42]. To analyze
quantitative data, we used standard deviation,
averages/means, etc. like recommended in literature
[38]. The experts were contacted in 2015. The different
rounds were implemented from November 2015 until
May 2016.

The results of the collected data during the rounds will
be described in the following section.
4. Results

In this section, we describe the results of our expert
study round by round. After collecting our expert panel,

the first round was implemented based on our research
design:

Round 1

In the first round, we analysed the gathered qualitative
data by using open and selective coding techniques
according to Strauss and Corbin [42] In this step we
collected, defined as well as evaluated more than 40
codes. We only address the important codes mentioned
by the maturity of the experts. Based on our analysis we
got the following sub-influencing factors for the core
influencing factors:

Table 1: Sub-influencing factors

Core Sub-factors
influencing factor
Marketing o Sales processes and

organization organizational structure

o Corporate collaboration

o Marketing knowledge and
usability

o Currentness and availability
of data

Safety & o Place of the headquarter of

Securtity the cloud provider

e Encryption aspects

e Managing different access
rights

e Data privacy

o Trustworthy of the cloud
provider

o Increased safety

o Consideration of EU data
protection laws

Functionality e Customer management
functions

e Forecasting functions

e Reporting functions

o Offline availability and
ubiquitary access function

Cost e Service costs

e Cost of infrastructure

o Saving of costs through the
use of cloud computing

Scalability e Amount of users

o Scalability of each sub
functions of the public cloud
crm solution

Integration e Integration in consistent it

infrastructure
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o Consistent with enterprise
strategy

o Internal regulations and laws

o Industry sector specific
aspects

Compliance
(Moderator)

Through the lens of our experts the marketing
organization has four different sub influencing factors.
It is important that the public cloud CRM solutions can
cover the implemented sales processes and structure. If
this is not possible, its use is not possible without huge
organizational problems. CRM in a public cloud is very
good for implementing a better collaboration through
the whole organization [44]. Therefore, corporate
collaboration [21] is another sub influencing factor.
Furthermore, subfactor three (Marketing knowledge and
usability) is also important for an integrated and simple
use of the solutions. Factor four explains that the
currentness and availability of data [32] is important.
Otherwise, customer interactions will be failed based on
an incorrect order history, etc. One of our experts of a
leading European enterprise argues like that:

“sales persons must be focused on sales
conversions. ”

Safety and security functions were often mentioned by
our experts. Core influencing factors in the category are
the locationplace of the headquarter of the cloud
provider that influences the laws applicable, encryption
aspects, the management of different access rights,
aspects of data privacy, and the trustworthy of the cloud
provider. Also the provider and an increased safety
through the use of public cloud computing based on
better security knowledge of the cloud provider.
Furthermore, the consideration of EU data protection
laws was mentioned. One of our experts shows the
importance of these sub-factors like:

“safety and security issues are important and are at
the top of our list for preparation decisions related
to CRM.”

Subfunctions of the core category functionality are
the following four. First, all needed functions of the
customer management like master data management
[45][43] must be fulfilled through this new cloud
solutions. For a better preparation for the future, the
forecasting functionality is crucial according to our
experts. It can also be used for prevention customer
churn [46][34]. Reporting as a third sub factory is also
very crucial. Detailed reports of e.g. customer
interactions and sales indicators are possible and

essential for the marketing and sales department [47]
[48][10] [36]. Furthermore, if the sales staff is outside
of the enterprise, they need access to the data maybe an
offline availability and ubiquitous access function.

Cost aspects are very fundamental according to
Hérting et al. [3]. Our experts show different interesting
insights in this influencing factor. First of all, service
costs for support, or education are essential for using a
public cloud CRM system. Furthermore, experts argue,
that the cost of the internal infrastructure like a computer
and internet access must be considered as a further
subfactor. According to general discussion of cloud
computing costs [32], our experts think that costs saving
by implementing CRM in a public cloud are a further
important subfactor in this category.

The scalability factor consists of two subfactors
according to our experts. The amount of users drives the
need for scalability [49]. Furthermore, if the cloud
solution differentiated between different parts for
scaling like data processing, user access, etc. there is a
need to observe all aspects of parts for scalability.

Aspects of the integration were viewed by our
experts into two sub influencing factors. The integration
should 1) cover and connect to all relevant information
systems through integration of e.g. data, processes,
functions [35] [50], and 2) integrate all aspects of the
enterprise strategy. Therefore, aspects of business IT
alignment [51] and strategic alignment [50] should be
considered.

Finally, the first round also discovers the moderator
compliance. The experts argue that internal regulations
and general laws are one sub influencing factor.
Furthermore, industry specific aspects are the second
sub-factor. For instance, if an enterprise operates in the
pharmacy sector, there are other regulations as in the
manufacturing sector [52][6].

Round 2

For evaluation of the results of round 1, the experts
get the pre-processed results for evaluation. The results
are summarized in Table 2 as well as described in the
following. According to the research methods section,
the experts evaluate the different influencing factors
based on a Likert scale from 1 (very unimportant) to 5
(very important). Furthermore, significance tests of the
mean for each factor were made to ensure a high quality
of research.
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M= 3.94 (SD= 0.893)

Use of CRM in a Public
Cloud Environment

Compliance

Mean (M) calculated on a 5-Point Likert scale

Standard Deviation (SD) in parentheses

Figure 2: Public Cloud CRM Core Influencing Factors

First, an evaluation of a compromised view of the
core influencing factors showed the following results:

Table 2: Core Influencing Factors

Core Mean Standard
influencing factor Deviation
Marketing organization 4.03 0.736
Safety & Security 447 0.736
Functionality 3.92 0.967
Cost 4.00 0.793
Scalability 4.25 0.732
Integration 4.08 0.874
Compliance

(Moderator) 3.94 0.893

According to table Table 2 all core influencing factors
are important, because of an average evaluation value
above 3.00, the mean of the used Likert scale. In fact,
this means that all of the evaluated factors are neither
neutral or unimportant. Therefore, all collected core

factors are important as well as relevant due to the
research question.

Safety and security aspects are the most important
influencing core factor. This can be explained because
of the special situation and environment of the European
Union, as mentioned before. Scalability is the second
important influencing factor. One of the most important
properties of cloud computing address scalability.
Therefore, scalability is also very interesting for the use
of CRM in the public cloud.

The other core factors are in a similar range of
importance. Managers may think in a more or less equal
way for preparing a decision through CRM in a public
cloud environment.

Second, a deeper look into the sub influencing factors
shows the results listed in table 3.
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Table 3: Sub-influencing factors

Core Sub-factors Mean
influencing (Standard
factor Deviation)
Marketing e Sales processes and 431
organization organizational .
(0.786)
structure
e Corporate 4.00
collaboration (0.894)
o Marketing knowledge 4.64
and usability (0.692)
e Currentness and 4.58
availability of data (0.692)
Place of the
Safety & * 4.36
f headquarter of the
Security cloud provider (0833)
e Encryption aspects 4.47
(0.774)
e Managing different 4.56
access rights (0.695)
e Data privacy 4.67
(0.717)
o Trustworthy of the 4.83
cloud provider (0.561)
¢ Increased safety 4.14
(0.961)
¢ Consideration of EU 4.53
data protection laws (0.774)
Functionality |e Customer management 4.28
functions (0.741)
e Forecasting functions 3.78
(0.929)
¢ Reporting functions 4.17
(1.028)
o Offline availability and
R 4.17
ubiquitary access (0.775)
function '
Cost e Service costs 3.97
(0.910)
e Cost of infrastructure 3.44
(1.206)
e Saving of costs 417
through the use of .
) (0.971)
cloud computing
Scalability o Amount of users 3.58
(0.967)
e Scalability of each 4.08
sub-function of the (0.874)

public cloud CRM
solution
Integration e Integration in 3.94
consistent IT (1.068)
infrastructure
e Consistent with 4.00
enterprise strategy (1.042)
Compliance | Internal regulations 3.97
(Moderator) and laws (0.736)
o Industry sector specific 3.56
aspects (0.810)

Through the lens of our experts some sub
influencing factors are more important than others. For
instance, the trustworthiness of the cloud provider is
nearly very important (average: 4.83). It can be
explained, that the managers will choose a good
provider to reduce risks and costs in terms of e.g.
switching costs according to risk [53] [54] and
transaction cost theory [55]. Some sub influencing
factors like the cost of the infrastructure (average: 3.44)
seems to be not so high important like the other factors.
However, all founded factors of the first round are
important and evaluated through this second round.
Furthermore, the standard deviation is in a satisfying
range according to general standards.

Furthermore, the use of Customer Relationship
Management in a public cloud environment is important
for our experts (average: 3.86; standard deviation:
0.639).

To ensure a high quality of research, we tested the
significance of the values through a one-side t-test [56].
For testing the means of each influence factor, we used
as reference wvalue: 1 (very unimportant), 2
(unimportant), 3 (neither) (according to the Likert scale
of the question). We got a significance about p<0.05 for
each value. Therefore, we ensure that all (sub-) factors
are important. Consequently, each impact factor is
significant more important as unimportant. This testing
is also often used in research [56] [57].

Round 3

The target of round 3 was to discuss the final results
with the experts to ensure a high quality of research. All
experts agree with the results. Therefore, we finished
our expert study within three rounds. One expert of a
well-established enterprise argues like that:
accordance with the

“The results are in

expectations. ”
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Furthermore, in addition to these three round expert
study we secondly evaluate our final results with other
CRM key account users of eleven different European
enterprises in a webinar session in May 2016. The
experts have ca. 5 years of working experience in the
CRM field on average. Consistent with the evaluation of
our results with the main experts in our study, these
experts agree with our results.

5. Conclusion and discussion

Customer relationship management is a very
important and challenging topic for enterprises and
organizations. The ubiquitous access to all relevant
customer data can be a favourable advantage for
enterprises in terms of staying competitive. Therefore,
using a CRM in a public Cloud environment can be very
helpful. In contrast to other well-adopting countries like
the US, European users slowly adopt CRM in a public
cloud [14] [3]. We discovered different interesting
influence factors, consistent and extending with prior
research [3]. Besides, we found out how strong the
influencing factors impact is and which sub-factors are
important related to the core influencing factors. For
instance, we show that safety and security aspects are
the most important influencing factors for users to
implement a CRM information system in a public cloud
environment. These results are further consistent with
risk theory [53] [54]. Similar results were found for all
other aspects investigated in our research. All of the
other influencing and sub-influencing factors were
evaluated by the statistics methods as important, too.
We can derive from the results, that enterprises should
cover risks in terms of safety and security — e.g. where
the CRM is hosted and the data is stored. Furthermore,
it is important to provide the important functions and
integrate the system into the existing environment as
well as marketing organizational aspects. These results
can be explained based on the use of utility theory [58].
Our research contributes to the current information
systems literature by adding this new knowledge of the
use of public cloud services in general and in particular
for the use of customer relationship management in a
public cloud environment. We have further developed
the model of Haerting et al. [3]. Academics can use these
results to adopt and further develop current approaches
of cloud computing and special aspect of customer
relationship management. Practical users can benefit
from our results, for a better evaluation of the use of
CRM in the public cloud. Furthermore, decisions can be
better prepared based on our different discovered
influencing factors.

Limitations can be found in the used methodology
[38]. For instance, the transfer of the Cloud CRM
experts’ opinions on to the managements’ viewpoint can
be rough hard. Furthermore, experts can be biased [59]
by their involvement into the topic. However, the
methodology is often used in IS research (e.g. [37] [38]
[39]). Hence, the chosen approach and the elaborated
results have a high quality and can be seen as a valid.
Furthermore, the specific evaluation of the European
market has to be respected. Future research should take
into account these limitations and compare different
markets and key users of public cloud CRM (e.g. Europe
and US, Europe and BRIC states). Furthermore, the
separate investigation of different IT projects would be
a good starting point for future research. In this context,
the performance should be measured in a pre-post
comparison.
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