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Abstract: Hi-tech companies pursue innovative strategies continuously to enhance their competitive edge in the emerging cloud
computing market. As a cloud service model of competitive strategy, Software as a Service (SaaS) strives to foster customer relationship
management (CRM). Based on the cloud experience of professional users in CRM for cloud computing, this study elucidatesthe
organizational benefits of CRM in this emerging field. The benefits of enterprise CRM for cloud computing are identified using
appropriate qualitative methodologies, including means-end chain (MEC) and interpretive structural modeling (ISM)methods. This
study pursues the following three objectives: (1) to help enterprises understand the feasibility of applying cloud computing-based SaaS
technology, (2) to explore the enterprise value of CRM services and introduce cloud computing technology to enterprises, and (3) to
display the value of an enterprise system more realistically to improve MEC and ISM research methods. Importantly, results of this
study significantly contribute to efforts to use the generalized applications of cloud computing in enterprise CRM.
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1 Introduction

The 80/20 principle states that 80% of earned commercial
profits originate from the top 20% of customers [1]. A
long-term mutually beneficial relationship with customers
is essential to business survival and continued growth.
Defined as the overall process of building and
maintaining profitable customer relationships by
delivering superior customer value and satisfaction [2],
customer relationship management (CRM) has received
widespread recognition from academics and practitioners.

Cloud computing is gradually creating a shift in which
firms move from a fixed computing infrastructure to a
more flexible one; firms own some strategic parts, while
computer hardware vendors own some less-critical parts
rented from giant computer centers [3]. Cusumano [4]
posited that cloud computing and the Software as a

Service (SaaS) deployment model have clearly become a
new commercial platform. The increasing popularity of
cloud computing explains why many enterprise resource
planning (ERP) systems vendors are planning to move
into this area. Software vendors operate SaaS to deploy
their software on a virtual platform with powerful
distributed computing capabilities generally owned by
cloud computing platform providers, such as Microsoft,
IBM, and Google, with data centers worldwide.

Given the importance of CRM, SaaS CRM
(commonly referred to as cloud CRM) is one of the
most-widely used SaaS software offerings. As one of the
most influential multinational companies in this area,
Salesforce.com has generated $US 500 million in assets
and $US 50 billion market value with its CRM software.
In addition to Salesforce.com, other renowned cloud
CRM vendors include Microsoft Dynamics CRM (in
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collaboration with Chunghwa Telecom for its Taiwan
operations), NetSuite, and sageCRM.com [5]. SaaS
applications enable various-sized organizations to test and
adopt new software applications efficiently [6]. This study
attempts to identify major perceived benefits of cloud
CRM users. Based on the above discussion, this study has
the following objectives:
(1) identify major potential benefits produced by cloud

CRM-related applications;
(2) construct mental models with respect to the

identification of cloud CRM-related benefits; and
(3) provide guidance in successfully implementing cloud

CRM.

2 Literature Review

This section introduces relevant literature, including
sustainable customer relationship management, cloud
computing, cloud CRM, and the building blocks of
competitive advantage.

2.1 Customer relationship management

Possibly the most important concept of modern
marketing [7], customer relationship management (CRM)
nurtures and maintains mutually beneficial customer
relations by delivering customer value and satisfaction.
CRM encompasses all aspects of acquiring, retaining, and
increasing the number of customers.

Several CRM practices have been identified (i.e.,
strategic, operational, analytical, and collaborative),as
summarized in Table1. Strategic CRM fosters a
customer-driven business culture by acquiring and
retaining profitable customers through the establishment
and maintenance of mutually beneficial relationships. By
automating and improving customer relations and
customer support, operational CRM includes marketing
automation, sales-force automation, and service
automation. Analytical CRM gathers, stores, mines, and
reports customer-related data to enhance both customer
and company value. Finally, collaborative CRM refers to
the strategic and tactical alignment of normally
independent enterprises in a supply chain to create
additional value for customers and supply chain members.

Some representative definitions can be described as
follows [8]:
(1) As an information industry term for methodologies,

software, and Internet capabilities, CRM helps an
enterprise manage customer relationships
methodically.

(2) CRM manages all interactions that a company has
with its customers, including prospective contacts,
sales, and service. CRM also provides further insight
into company-customer relationships by integrating
all perspectives on customer interactions.

(3) CRM identifies, acquires, and retains customers. By
enabling organizations to manage and coordinate
customer interactions across multiple channels,
departments, lines of business, and geographical
areas, CRM helps organizations maximize the value
of every customer interaction and ensure superior
corporate performance.

(4) As an integrated information system that plans,
schedules and controls pre-sales and post-sales
activities in an organization. CRM encompasses all
aspects of handling prospective and actual customers,
including the call center, sales force, marketing,
technical support and field services. While focusing
on increasing long-term growth and profitability
through a more thorough understanding of customer
behavior, CRM provides more-effective feedback and
enhanced integration to gauge more accurately the
return on investment (ROI) in these areas.

(5) As a business strategy, CRM maximizes profitability,
revenue and customer satisfaction by organizing
customer segments, fostering customer satisfaction,
and implementing customer-oriented processes.

Table 1: CRM Practices
CRM Type Major feature
Strategic This customer-driven business strategy

concentrates on acquiring and retaining
profitable customers.

Operational This management practice focuses on
streamlining customer relations and support,
including selling, marketing, and customer
service.

Analytical This type focuses on mining customer-related
data for strategic or tactical purposes.

Collaborative This management practice applies
technologies across the organizational
structure to optimize company, partner, and
customer value.

2.2 Cloud computing

Cloud computing allows firms and individuals to obtain
resources and software applications over the Internet (i.e.,
the cloud) [3]. The National Institute of Standards and
Technology (NIST) of the U.S. Department of Commerce
formally defines cloud computing as a model for enabling
ubiquitous, convenient, on-demand, network access to a
shared pool of configurable computing resources (i.e.,
networks, servers, storage, applications, and services) that
can be provided and released rapidly with minimal
management effort or service provider interaction.
Despite its significantly lower infrastructure costs, cloud
computing is limited by concerns over privacy, security,
and reliability [3,9]. Due to its practical merits, cloud
computing has been widely applied in fields such as
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information retrieval [10,11,12], security [13,14,15,16],
energy consumption [17], resource management [18,19],
cloud storage services [20], privacy [21], image
retrieval [22], network caching [23], and cloud storage
systems [24].

A model of cloud computing consists of five essential
features, three service models, and four deployment
models [25]. This model is based on the postulates of
Mell and Grance [25], Tables 2, 3, 4 list the essential
characteristics, service models, and deployment models.

Table 2: Essential features of cloud computing
Feature Description
On-
demand
self-service

Consumers can obtain computing capabilities,
including resources (i.e., storage, processing,
memory, and network bandwidth) and
applications, over the Internet as needed
automatically without the service provider
intervening.

Broad
network
access

Computing capabilities are available over the
Internet and can be accessed through a standard
mechanism that facilitates use by various
platforms (e.g., mobile phones, tablets, laptop
computers, and workstations).

Resource
pooling

Computing resources of service providers are
accumulated to serve multiple consumers using
a multi-tenant model, with different physical
and virtual resources dynamically assigned and
reassigned based on consumer needs. Consumers
are generally unaware of the exact location of the
provided resources.

Rapid
elasticity

Computing capabilities can be elastically
provided automatically to satisfy consumer
requirements. Available capabilities appear
unlimited to consumers and can be used in any
quantity and at any time.

Measured
service

Cloud computing is operated as utility
computing under a pay-per-use basis. While
transparent to both providers and users,
computing resources can be monitored,
controlled, and reported.

2.3 Cloud CRM

Carr [26] asserted that cloud computing represents a
transformation of how corporations perform computing,
as evidenced by the shift in business computing from a
private data center into “the cloud.” Despite a lack of
actual implementations, cloud computing appeals more to
small and medium-sized businesses that lack the
resources to invest and own their own hardware and
software. According to the top 40 CRM software vendors
rated by business-software.com, Microsoft Dynamics and
Salesforce.com are the leading two cloud CRM software
offerings available in Taiwan for small and medium-sized

Table 3: Service models of cloud computing
Service model Description
Software as a
Service (SaaS)

Customers use software hosted by service
providers. Users access these applications
from a Web browser, and the data and
software are maintained on providers’
remote servers.

Platform as a
Service (PaaS)

Customers use infrastructure and
programming tools hosted by service
providers to develop their own applications.
Customers do not manage or control
the underlying cloud infrastructure (i.e.,
network, servers, operating systems, or
storage), yet have control over the deployed
applications and possible configuration
settings for an application-hosting
environment.

Infrastructure
as a Service
(IaaS)

Customers use processing, storage,
networking, and other computing resources
from cloud service providers to operate
their information systems. Customers do
not manage or control the underlying
cloud infrastructure, yet have control over
operating systems, storage, and deployed
applications and possibly limited control of
selected networking components, such as
host firewalls.

Table 4: Deployment models of cloud computing
Deployment
model

Description

Private
cloud

A cloud infrastructure is exclusively used by
a single organization with multiple business
units. The infrastructure may be owned,
managed, and operated by the organization, a
third party, or a combination of these, and it
may exist on or off premises.

Community
cloud

A cloud infrastructure is exclusively used
by a specific community of consumers from
organizations that have shared goals. The
infrastructure may be owned, managed, and
operated by one or more organizations in the
community, a third party, or a combination of
these, and it may exist on or off premises.

Public cloud A cloud infrastructure is accessible to the
public. The infrastructure may be owned,
managed, and operated by a business,
academic, or governmental organization,
or a combination of these, and it is owned and
operated by a cloud provider.

Hybrid
cloud

A cloud infrastructure consisting of two or
more deployment models that remain unique
entities, yet are bound together by standardized
or proprietary technology that allows for data
and application portability.
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businesses. Their essential features are described briefly
as follows.

First, Microsoft Dynamics CRM offers three service
categories: (1) sales solutions: Establish a 360-degree
perspective on customer interaction and sales
opportunities; (2) marketing solutions: Plan, implement,
and devise more-effective marketing campaigns; and (3)
customer service solutions: Deliver value with integrated
interaction and knowledge management.

Second, Salesforce CRM provides similar services:
(1) sales cloud for sales and marketing: For sales
managers, CRM cloud applications provide real-time
visibility into their team activities, allowing them to
forecast sales confidently. For sales representatives, CRM
cloud applications simplify management of customer
information, allowing representatives to spend less time
handling data and more time serving their customers. For
marketing managers, CRM cloud applications can inform
all conversations on a social network with the internal
knowledge that agents use daily to increase customer
responsiveness cost-effectively. (2) service cloud for
customer service: Able to empower social media to work
for businesses, a service cloud helps to transform
customer service and amaze those customers by socially
interacting with them.

2.4 Building blocks of a competitive advantage

According to Jones and Hill [27], four critical factors can
be viewed as the building blocks of a company’s
sustainable competitive advantage: superior efficiency,
quality, innovation, and customer responsiveness. Each
factor is the product of a company’s distinctive
competencies, which were shaped by leveraging their
resources and capabilities (Fig.1).

Resources

Distinctive 

competencies

Capabilities

Superior:

• Efficiency

• Quality

• Innovation

• Customer 

responsiveness

Differentiation

Low cost

Value creation
Superior 

profitability

Fig. 1: Origins of competitive advantage.

Despite a brief discussion of them below, the four
factors are closely related to each other. For instance,
successful innovation might increase efficiency, quality,
and customer responsiveness, and superior quality might
lead to customer responsiveness. Efficiency can be
calculated based on the quantity of inputs that it takes to
produce a given output. Therefore, a more efficient
company implies that a lower quantity of inputs is
required to produce a particular output, or the same
number of inputs to produce yet more output. A product

is assumed to be of superior quality when a customer
perceives that its attributes (e.g., form, features,
performance, style, and durability) provide more
flexibility than do the attributes of alternative products.
Customer evaluation of product quality involves two
significant sub-dimensions. Quality as excellence
emphasizes important product attributes such as a
product’s design and styling, its appealing aesthetics, its
features and functions, the service provided, and similar
attributes. As for quality as reliability, a product can be
assumed reliable when it consistently performs well the
function for which it was designed, with minimal
possibility of breakdowns. Product reliability, as with
product excellence, increases the benefits that consumers
receive from a product; the company thus has more
flexibility in product price and higher potential for
profitability. Innovation involves creating new products
(i.e., product innovation) or processes (i.e., process
innovation). Product innovation refers to the development
of products that are superior to current ones. Product
innovation creates value by providing more utility to
consumers, allowing a company to charge premium
prices. Process innovation refers to an innovative means
of producing and distributing products. Process
innovation often allows a company to lower production
costs to create value. Both innovations are vital to
competition because competition is largely a process
driven by innovations. Customer responsiveness implies
that a company can perform better than can competitors
in identifying and satisfying its customers’ needs.
Customers who are better served attribute more utility to
the products they have consumed, creating a
differentiation strategy based on a competitive edge. To
improve customer responsiveness, companies generally
customize their goods or services to the unique demands
of individual customers or customer groups. Another
effective means to enhance customer responsiveness is to
shorten customer service response time, i.e., the time
required for product or service delivery.

3 Research Methodology

This section briefly introduces the research framework and
research methodology of this study.

3.1 Research framework

While attempting to gain insight from experienced users
of cloud CRM, this study applies appropriate qualitative
methodologies (e.g., means-end chain (MEC) and
interpretive structural modeling (ISM)) to identify the
merits of cloud CRM. Based on an exhaustive literature
review, this study proposes the following research
framework (Fig.2):
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Table 5: Abstract and recognition levels of the means-end chain

Abstract levels Values
Terminal values

Personal cognition Instrumental Values

↑ Consequences
Psychological consequences
Functional consequences

Concrete levels
Product cognition

Attribute
Abstract attributes
Concrete attributes

Benefits identification

Cloud CRM attributes, 

Consequences, and Values 

(analyzed by MEC and ISM)

Other context

Strategic,

Organizational and cultural,

Skills and knowledge,

Data,

and Technology

Fig. 2: Research framework of this study.

3.2 Research methodology

The research methodology of this study includes the
means-end theory, laddering approach, Pareto protocol,
and interpretive structural modeling approach.

3.2.1 Means-End theory

The means-end theory postulates that customer evaluation
of a product can be represented by a hierarchical model of
three interconnected levels: product attributes,
consequences of use and personal values [28,29]. In
particular, attributes are concrete (e.g., shape) or abstract
(e.g., fashion) product characteristics; consequences are
perceived results of consumption of the product; and
values can be perceived as instrumental or terminal
benefits of consumers [30]. The means-end theory
assumes that consumers view products as a means to
important ends and attempts to explain how product or
service selection can help to achieve the desired
end-states [31]. A higher hierarchical level generally
implies a greater level of abstraction [32]. Table 5
summarizes the MEC concepts [30,33].

The MEC model of Gutman [30] posits that values
dominate the purchasing behavior of consumers.
Specifically, consumers consider products or services
based on the function of satisfying values, which are
shaped by desired consequences that are connected with
product or service attributes. The MEC model is thus
based on the attribute-consequence-value (A-C-V)
sequence with a structure that connects product or service
attributes to consequences produced and finally to
values [29].

3.2.2 Laddering approach

The laddering approach is the conventional means of
undertaking MEC analysis [29,33,34,35]. This approach
refers to an in-depth one-on-one interviewing method to

explore how consumers translate product attributes into
meaningful associations with themselves [29,30,36].
Laddering involves a tailored interviewing format using
mainly a series of questions such as “Why is that
important to you?” to further elucidate the linkage
correlations between the key elements of A-C-V (i.e., a
ladder). Figure3 shows the laddering procedure.

Eliciting distinctions

Selecting key distinctions

to ladder

Content analysis

Producing implication matrix

Constructing the 

hierarchical value map

Fig. 3: Laddering approach.

3.2.3 Pareto principle

The “80-20 rule” states that 20% of all products
contribute to approximately 80% of organizational profits.
As is generally assumed, 20% of the variables in a system
account for the majority (80%) of the total variation in the
system (e.g., output or profit). A highly effective means of
determining the critical minor variables is based on the
Pareto protocol [37], which is promoted among
management and systems theorists such as Juran [38].
The Pareto Principle applies a “Min Max criterion” to
optimize a tradeoff between two criteria. Restated, final
results account for maximum variation in the system
while minimizing the number of variables for the sake of
parsimony. This principle can solve the inevitable
problems of disagreement and ambiguity between either
individuals or subgroups regarding the nature of the
system studied.
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Consider all possible pairwise 

relationships

Calculate frequencies and sort 

them in descending order 

Compute cumulative frequency, 

cumulative frequency percent, 

cumulative relationship percent, 

and power

Determine the cut-off point by 

maximal power

Fig. 4: Steps in the Pareto protocol.

Figure 4 shows the steps in the Pareto protocol, as
summarized in the following:
(1) Consider all possible pairwise relationships. Assume

that the system has n variables. The combinatorial
expressionn!/r!(n− r)! then represents the total
number of variables; in addition,r always equals 2.

(2) Calculate the frequencies of all relationships and then
sort them in descending order.

(3) Calculate the following numbers:
(a) Cumulative frequency (CF): Entries in this

column contain the running total frequency.
(b) Cumulative frequency percent (CFP): Each entry

represents the percentage of votes cast for a
variable pair added to the previous total.

(c) Cumulative relationship percent (CRP): This is a
cumulative percentage based on the number of all
possible relationships (i.e., 1/n, where n denotes
the total possible relationships).

(d) Power: Power refers to the difference between
CFP and CRP, as an index showing the degree of
optimization of the system.

(4) Determine the cut-off threshold: According to the
MinMax criterion, the cut-off point is determined by
the frequency with maximal power. Here, Max refers
to the maximum total variations explained and Min to
the minimum frequency required.

3.2.4 ISM approach

Pioneered by Warfield [39,40], interpretive structural
modeling (ISM) analyzes complex socioeconomic
systems. ISM helps individuals or groups structure their
domain knowledge into a model of interrelationships to
enhance their understanding of a given complexity. The
results of the ISM process are generally represented by a
graph that displays the directed relationships as well as
hierarchical levels of elements within a system under
consideration. ISM has been widely applied in various
fields such as sustainable ecotourism [41], solar

power [42], and risk analysis [43]. Figure5 illustrates the
steps in the ISM process, as described in the following:
(1) Identification of elements: Elements of this system

are identified and listed. This can be achieved through
research (e.g., literature review) or expert opinion
(e.g., Delphi or brainstorming);

(2) Specification of contextual relationship: A contextual
relationship between elements is established,
depending on the objective and nature of the case;

(3) Construction of a structural self-interaction matrix
(SSIM): This matrix represents the pairwise
relationships among the elements. Four possible
relationships between the elements (a & b) can be
denoted as follows.
→: for the relationship from a to b, yet not in the
reverse direction;
←: for the relationship from b to a, yet not in the
reverse direction;
↔: for an interrelationship between a and b (both
directions);
X: to represent that a and b are unrelated;

(4) Transformation of the SSIM into an initial
reachability matrix (RM): an RM is then prepared
that converts the symbolic SSIM into a binary matrix.
Rules for the substitution of 1’s and 0’s are as
follows.
If a → b, then a→ b entry becomes 1, b← a entry
becomes 0.
If a ← b, then a→ b entry becomes 0, b← a entry
becomes 1.
If a ↔ b, then a→ b entry becomes 1, b← a entry
becomes 1.
If a and b both are not related to each other, then a→
b entry becomes 0, b← a entry becomes 0, and (a, a)
and (b, b) entries are set to 1;

(5) Verification of the initial RM for transitivity:
Transitivity of the contextual relationship is a basic
assumption made in ISM. This assumption states that
if element A is related to B and B is related C, then A
must be related to C. The final RM (M*) is obtained
by successively calculating the power of the initial
RM (M) until Mk = Mk−1, wherek denotes the power
of M. Based on M*, the driving power and
dependence of each element can also be calculated.
Driving power of a particular element is the total
number of elements (including itself) that may be
achievable. Dependence denotes the total number of
elements (including itself) that may help in achieving
it;

(6) Partitioning of the levels of the final RM: According
to the final RM, the reachability and antecedent sets
for each element are found. The reachability set
consists of the element itself and the other elements
that it may help to achieve, whereas the antecedent
set consists of the element itself and the other
elements that may help in achieving it. Therefore, the
intersection of these sets is derived for all of the
elements. Elements for which the reachability and
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intersection sets are the same occupy the top level in
the ISM hierarchy. The top-level element in the
hierarchy does not help achieve any other element
above its own level. Once identified, the top-level
element is separated out from the other elements. The
same process is repeated to identify the elements in
the next level. This process is continued until the
level of each element is found; and

(7) Construction of the ISM digraph and model: A
digraph is a graphical representation of the elements,
their directed relationships, and hierarchical levels. It
can be prepared based on identified levels and the
final RM. The ISM is generated by replacing all
element numbers with corresponding actual element
descriptions. Finally, ISM clearly illustrates the
relationships among systems of elements.

Identification of 

elements

Establish contextual 

relationships between 

elements

Develop a SSIM

Develop digraph and 

model of ISM

Literature review

Expert opinion

Develop the initial  RM

Check transitivity of

 the RM

Fig. 5: Flow diagram for preparing ISM.

4 Identifying the benefits of cloud CRM

Based on MEC analysis, this study investigates the
benefits of the identification model of cloud CRM and
presents a data analysis. Figure6 summarizes the results
of the procedure described below.

Preparation phase

• Literature review

• Determine composition 

of focus group

Laddering interview

• Select key attributes to 

ladder

• Record A-C-V ladders

Generate implication matrix

• Summarize A-C-V 

ladders elicited

• Produce implication 

matrix

• Pareto analysis to 

determine cut-off value

Determine HVM levels

• Develop SSIM

• Develop initial and final  

RM

• Determine HVM levels

Draw original HVM

• Draw arrows 

connecting elements 

located in different 

levels by implication 

matrix

Draw simplified HVM

• Remove redundant links 

in original HVM

• Identify dominant 

perceived orientations

• Conclude and discuss

Fig. 6: Benefits identification analysis.

4.1 Sampling and sample profiles

Grunert and Grunert [34] suggested the subject of
laddering interviews chosen here and that researchers
should accumulate ladders from a group of homogeneous
respondents including software vendors and IS
professionals with wealth experiences with cloud CRM in
common. The number of conducted interviews was theory
driven because qualitative research should always
consider whether to accumulate more data following the
principle of theoretical saturation. Restated, researchers
should sample respondents until they believe that the
information they gather achieves theoretical saturation.
Theoretical saturation implies that no new or relevant data
emerge concerning a category, that the category is well
developed and that the linkage between categories is
well-established [44].

Based on the theoretical saturation principle, this study
interviewed 30 subjects. Table6 lists their profiles. Means-
end data, which consisted of a four-step series [28,29,35,
45], is analyzed as follows:

Table 6: Demographic data of the sample
Category Items Frequency Percentage Total
Software Salesforce CRM 13 43% 30
used Microsoft 14 47%

Dynamics CRM
vTiger CRM 3 10%

Gender Male 18 60% 30
Female 12 43%

Age 30 and below 9 30% 30
31–40 10 33%
41–50 9 30%
51 and above 2 7%

Education High school 0 0% 30
and below
College 5 17%
University 14 46%
Master’s degree 8 27%
Doctorate 3 10%

Title IS staff 1 3% 30
Marketing staff 15 50%
Marketing 7 23%
manager
CIO 2 7%
CRM manager 5 17%

IS or 5 and below 13 43% 30
marketing 6–10 12 40%
experiences 11–15 1 3%

16–20 2 7%
21 and above 1 3%

Cloud CRM 1 and below 12 40% 30
experiences 2–3 10 33%

4–5 8 27%
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Table 7: Attribute codes and description
Code Category Description
A1 On-demand self-service Computing capabilities are provided as deemed necessary without human intervention.
A2 Broad network access Services are made available throughmobile devices online.
A3 Resource pooling Computing resources are pooled to servemultiple uses.
A4 Measured service Pay-per-use model of charges.
A5 Customer contact person

management
Comprehensive management of customers, prospects, and contact persons’ information.

A6 Schedule management Planning and coordinating activities of marketing staff.
A7 Campaign management Planning, implementing, and control of marketing promotion activities.
A8 Sales management Planning and control of sales-related activities.
A9 Knowledge management Acquisition, storage, and application of knowledge from cloud CRM.
A10 Service case management Critical service cases are managed to improve service quality.
A11 Analytics/ reporting engine Results mined from customer data are analyzed and reported.
A12 Customized work flow Convenient customization for important workflows is provided.
A13 Customized system interface The interface of a cloud CRMsystem is easily customized without the intervention of

consultants.
A14 Instant full text search Useful full text searches by keywords are performed.
A15 Off-line functions Off-line processing capabilities are supported.
A16 Open-source interface platform The interface platformis open-source enabled.
A17 CRM community platform A community platform for the interaction of customers and the company is provided.

Table 8: Consequence codes and description
Code Category Description
C1 Efficiency Producing additional outputs with the same inputs or the same outputs with fewer inputs.
C2 Quality as excellence Having products or services with outstanding features.
C3 Quality as reliability Having products or services with stable performance.
C4 Innovation Having improved new products or processes.
C5 Customer responsiveness Understanding customers’ needs and capable of providing customized services.
C6 Learning and growth Acquiring knowledge and improvements from cloud CRM usage.
C7 Service flexibility Offering services with elasticity.
C8 Process improvements Creating a process efficiently and effectively.

(1) Perform content analysis of the interviews and
codification of the identical elements.

(2) Generate an implication matrix by quantifying
existing relationships between elements.

(3) Construct a hierarchical value map.
(4) Determine dominant perceptual orientations.

4.2 Conducting content analysis

Content analysis was performed by extracting
accumulated rough data from the interviews to identify
concepts related to attributes, consequences, and values.
The next step identified key elements. Tables7, 8, 9
summarize the results.

Table 9: Value codes and description
Code Category Description
V1 Differentiation

advantage
Advantage created by offering
unique products or services.

V2 Low cost
advantage

Advantage created from a lower cost
structure in industry.

Three domain experts were involved in the content
analysis to satisfy the requirements of triangulation.
Intercoder reliability broadly refers to how independent
coders evaluate an attribute of a message or artifact and
reach the same conclusion [46]. Intercoder reliability of
this study is calculated based on the suggestion of
Holsti [47] by employing the following formula:
agreements/(disagreements+ agreements). Table10
summarizes those results, which fulfill the suggested
minimum criterion of 0.8 [47,48].

4.3 Generating the implication matrix

The second step of the analysis, i.e., the generation of the
implication matrix, represents the number of times that
each element leads to another that is on a ladder in which
an element proceeds another [29]. The number of
relationships is presented systematically in a fractional
form, where the direct relationships appear to the left of
the decimal point and indirect relationships to the right.
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Table 10: Intercoder reliability of this study
Coder Total items coded Intercoder disagreement Intercoder agreement

A B C A B C
A 409 13 19 (2*396)/(409+ 396)= 0.98 (2*390)/(409+ 390)= 0.98
B 396 12 (2*387)/(396+ 390)= 0.98
C 390

Note: Average intercoder agreement= (0.98+ 0.98+ 0.98)/3= 0.98
Intercoder reliability= (Number of coders * average intercoder agreement)/(1+ (Number of coders− 1) * average
intercoder agreement)= (3∗0.98)/(1+(3−1)∗0.98) = 0.99

4.4 Constructing the uncluttered HVM

HVM represents an aggregated group mental model based
on complex and interacting personal phenomena; the
original diagram containing all links between elements
could be cluttered in nature. The problem with saturated
links is that the cluttered diagrams, while comprehensive
and wealthy in meaning, can be extremely difficult to
interpret. Restated, cluttered diagrams might lead to
noting only the details rather than the overall picture.
Obviously, a tradeoff between richness and parsimony is
necessary. Such a tradeoff is possible by producing a
secondary uncluttered diagram with the redundant links
removed. Figure7 illustrates the main notion of this
treatment, as described below.

A B C

A B C

Cluttered system

Uncluttered system

Fig. 7: Cluttered system and uncluttered system.

The cluttered system represents the perception of an
individual who A influences B, B influences C, and A
influences C. This system can be simplified to become
uncluttered by removing the link from A to C. This link is
redundant because it can be explained by link A to B plus
link B to C. Obviously, the possibility that A does indeed
influence C directly and significantly cannot be denied.
However, without B, explaining this link is rather
difficult. Thus, removing links that skip over mediating
elements allows us to create a simpler, more interpretable
mental model. Based on this principle, Figure8 shows an
uncluttered HVM.

Differentiation 

advantage (99)

Low cost 

advantage (13)

Quality as 

reliability (7)

Learning and 

growth (19)

Customer 

responsiveness 

(24)

Knowledge 

management (4)

CRM 

community 

platform (4)

Efficiency (60)
Quality as 

excellence (22)

Customer 

contact person 

management 

(19)

Analytics/

reporting engine 

(12)

Instant full text 

search (4)
Innovation (24)

Service 

flexibility (15)

Campaign 

management 

(18)

Customized 

system interface 

(7)

Process 

improvements 

(14)

Broad network 

access (13)

Fig. 8: Uncluttered hierarchical value map.

Note: white boxes represent attributes; light gray boxes represent
the consequences; dark gray boxes denote the values; and
numbers in parentheses refer to occurrence.

4.5 Determining dominant perceptual
orientations

Dominant perceptual orientations are determined by
analyzing two sub-steps: determining driving power and
dependence, and analyzing dominant links.

4.5.1 Determining driving power and dependence

For the 18 elements identified in HVM, this study more
closely examines their dominant perceptual orientations
by studying their cause-effect features. Salimifard,
Abbaszadeh, and Ghorbanpur [49] designed a driving
power-dependence diagram to help classify various
decision factors into four clusters (Fig.9). The cluster in
quadrant I includes “linkage” elements with strong
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driving power and dependence. This finding suggests that
all of the factors above this level are affected by these
elements; these elements also depend on lower-level
factors of the ISM model. The cluster in quadrant II
consists of the dependent factors with weak driving power
yet strong dependence. Factors in this cluster are the most
important and influential ones. The cluster in quadrant III
includes “autonomous” factors with weak driving power
and weak dependence. These factors are relatively
disconnected from the system. Finally, the cluster in
quadrant IV includes “dependent” factors with weak
driving power yet strong dependence. These factors are
generally representative of desired system outcomes.

Driving 

power

8 INDEPENDENT LINKAGE

7

6

5

4

3

2

1 AUTONOMOUS DEPENDENT

1 2 3 4 5 6 7 8

Dependence

Fig. 9: Positions of driving power and dependence.

In the final reachability matrix, the driving power and
dependence of each element can be further computed.
Driving power of a particular element refers to the total
number of elements (including itself) that it may help to
achieve. Conversely, dependence is the total number of
elements that may help to achieve it (Fig.10).

0

1

2

3

4

5

6

7

8

Dependence

Driving

power

V1V2

C5

C1

C3 C6
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C2

C4C7A14
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A13
C8
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Fig. 10: Driving power-dependence diagram.

4.5.2 Analyzing dominant links

Based on the elements in HVM, two major links can be
identified, as shown in Figure11and summarized in Table
11.

Differentiation 

advantage (99)

Customer 

responsiveness 

(24)

Efficiency (60)

Innovation (24)

Process 

improvements 

(14)

Broad network 

access (13)

Campaign 

management 

(18)

Fig. 11: Dominant HVM links.

5 Findings and Managerial Implications

Results of this study and management implications for
cloud CRM services provide a valuable reference for both
academics and practitioners, as summarized in the
following.

5.1 Hierarchical value map

Thirty participants experienced with cloud CRM
identified eight attributes, eight consequences, and two
values. Based on the final mental model (HVM)
constructed, the most important perceived cloud CRM
attributes are “customer contact person management,”
“campaign management,” “broad network access,”
“analytics/reporting engine,” “customized system
interface,” “knowledge management,” “CRM community
platform,” and “instant full text search.” Important
perceived cloud CRM consequences include “efficiency,”
“innovation,” “customer responsiveness,” “quality as
excellence,” “learning and growth,” “service flexibility,”
“process improvements,” and “quality as reliability.”
Finally, the “differentiation advantage” created by cloud
CRM is much more highly expected than the counterpart
of “low cost advantage.”

5.2 Managerial implications of HVM

By integrating system elements and their relationships,
this study can identify two important ladders. The first is
from “campaign management”→ “innovation” →
“efficiency”→ “customer responsiveness,” and finally to
“differentiation advantage.” The second starts from
“broad network access”→ “process improvements”→
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Table 11: Dominant links and related verbatim

Links Representative verbatim

Campaign management (A7)→
Innovation (C4)

C18-FDC-CE1: The monthly free short message quota offeringcan be used to send a
notification before being displayed through a cell phone rather than traditional postage mail
(it is new to our processes).

Broad network access (A2)→
Process improvements (C8)

S05-MCE-CA1: Broad network access is highly useful for businesses, in which the cross-
platform feature (customer-facing) processes can be significantly improved.

Process improvements (C8)→
Innovation (C4)

S08-FCB-AA1A: With mobile devices such as the iPad, the customer address map can
be easily searched, followed by scheduling of the optimal visiting routes online for sale
representatives’ productivity, which can be greatly enhanced.

Innovation (C4)→
Efficiency (C1)

C18-FDC-CE1: The innovative process of sending exhibit notification through a cell phone
streamlines the management efficiency of potential customers.

Efficiency (C1)→
Customer responsiveness (C5)

C22-MDE-CA6: Cloud CRM stores all information related to prospective customers;
comprehensive and systematic tracking can be easily performed, leading to frequent and
quality interaction with customers that can enhance customer responsiveness dramatically.

Customer responsiveness (C5)→
Differentiation advantage (V1)

S12-MBD-AA2: Cloud CRM can help managers to more clearly understand customer needs.
Providing customized services allows customers to recognize and support service providers.
Consequently, companies can achieve a sustainable (differentiation) advantage.

“innovation”, then follows the same path to reach
“differentiation advantage.” Major implications of this
finding for cloud CRM service providers are that
functions related to “campaign management” and “broad
network access” can be heavily emphasized and
promoted. Meanwhile, from the perspective of cloud
CRM users, to pursue a successful differentiation
advantage, “process improvements,” “innovation,”
“efficiency,” and “customer responsiveness” must be
given greater attention. Moreover, the dynamics among
the consequence elements indicate interactions among
four building blocks of sustainable competitive
advantage.

6 Conclusions

This study demonstrates that the ISM concepts of
reachability and antecedent set as well as related matrix
operations are a promising alternative for the task of
system rationalization. In particular, the notion of level
partition functions in a role similar to divide and conquer.
This can help to create an uncluttered system efficiently
and effectively. The benefits of the ISM algorithm are
even more significant in constructing HVM during MEC
analysis, whereas most current approaches are guided by
a heuristic in which external validity and visual
interpretations are difficult to achieve.

Despite its contributions, this study has certain
limitations. The focus group participants in this study are
mainly from small and medium-sized manufacturers in
the electronic and information industry, which does not
include the service industry. Future research should focus
on models for the service industry. Additionally, although
this study carefully screened and organized domain expert
panels with rich experiences in cloud CRM, future

research should conduct a large sample survey and use
structural equation modeling (SEM) analysis to
cross-validate the research results. Furthermore,
multi-criteria decision-making schemes, including
analytical network process (ANP) and the
DEMATEL-based ANP, can be applied to obtain
responses with greater detail and insight.
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