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Abstract
The cloud service market is highly competitive and IT providers face enormous challenges in
developing a sustainable market position. Using a freemium model, many vendors focus on
establishing a large customer base quickly. In the long run however, they often lack a strategy to
generate revenue streams. Based on a sample of 196 actual users, our study examines how cloud
services can become viable, i.e., being self-sustainable on the basis of the user base and revenue
streams they generate. Our investigation of four key performance indicators of viable cloud services
allows us to create a comprehensive understanding of their drivers and the interrelationships among
them. We use the characteristics of cloud services to resolve inconsistencies among previous studies
regarding the relationships between customer satisfaction, loyalty, word-of-mouth, and willingness to
pay. In contrast to other contexts, we identify loyalty (and not satisfaction) as the major driver of
willingness to pay, while satisfaction is sufficient for word-of-mouth. The results indicate that research
needs to consider the multidimensional nature of cloud service viability to draw reliable inferences in
cloud service scenarios. The key findings are translated into a set of recommendations for cloud
providers to compete successfully in this competitive market.
Keywords: Online consumer behaviour, cloud services, freemium, business models, post-adoption
behaviour, word-of-mouth, willingness to pay.
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1

Introduction

Cloud computing is an important growth market for IT providers since it enables the transformation of
their core business from IT as a product towards IT as a service (Iyer and Henderson, 2010). While
analysts estimate that cloud computing sales are set to grow by almost 30 percent per year to nearly
$73 billion in 2015 worldwide (Rossbach and Welz, 2011), providers’ strategies will determine how
customers and revenues are distributed. In this fast growing market, many vendors focus on
establishing and maintaining a large customer base. Yet, the question how cloud services can become
viable, i.e., being self-sustainable on the basis of the user base and revenue streams they generate
(Brousseau and Pénard, 2007), remains open (Travlos, 2011). In this study, we examine four
consumer-related performance indicators that measure the viability of a cloud service, namely
customer satisfaction, loyalty, willingness to pay (WTP) and word-of-mouth (WOM), with respect to
their main drivers and interrelationships. As we discuss in the following, these factors indicate to what
extent a cloud service is able to build and retain a solid user base and transform users into paying
customers.
Research on customer behaviour suggests that post-adoption behaviours are the keys to a firm’s
survival in highly competitive marketplaces (Kim and Son, 2009; Reichheld, 2003). Although there is
comprehensive literature on customer-related business outcomes (Luo and Homburg, 2007) and postadoption phenomena (Bhattacherjee, 2001; Chao-Min Chiu et al., 2007), we argue that there are three
major changes induced by cloud computing which require a re-examination of user behaviour in this
new theoretical context. First, cloud computing eliminates an up-front commitment by cloud users
allowing them to start small and increase or reduce computing resources as needed (Armbrust et al.,
2010). This also implies that market success for cloud providers depends on consumers’ post-adoption
rather than adoption behaviour. Second, cloud users are highly dependent on the provider over the
whole lifecycle of the business relationship. Therefore, the characteristics of the cloud provider-user
relationship (e.g., goal conflict, fears of opportunism, information asymmetry, cf. Jensen and
Meckling, 1976) have to be incorporated when studying user-related issues of cloud computing. Third,
new revenue models by which a service is provided for free but a premium is charged for advanced
features (so called “freemium models”) are very common in cloud-based scenarios (Teece, 2010).
While this revenue model makes it easy to establish a large consumer base, the transformation of these
free users into paying consumers most often fails (Kim and Son, 2009). Experts estimate that - on
average - only 2% of the users pay for freemium-based cloud services (Needleman and Loten, 2012).
In the light of these changes induced by cloud computing, this paper examines the following question:
which consumer-related factors influence the viability of cloud services?
The contributions of this paper are threefold. To our best knowledge, this is the first paper to
investigate the four key performance indicators and their interrelationships in a single study. We
thereby create a comprehensive understanding of their drivers and the interrelations between them.
Furthermore, we resolve inconsistencies among previous studies regarding the relationships of
satisfaction, loyalty, WOM, and WTP which can be explained by cloud-specific characteristics.
Thereby, we find that satisfaction is sufficient for users to spread the word about a service, while loyal
customers are necessary to generate revenue streams. Our results emphasize the importance of
incorporating the whole set of performance indicators simultaneously to understand the viability of
cloud services. Second, we highlight the importance of relational factors for understanding user
behaviour in the context of cloud services by establishing users’ uncertainty perceptions as an
important driver of users’ cloud service experience. Finally, we derive practical guidelines for cloud
storage providers who struggle building and retaining a solid customer base as well as generating
revenues.
The remaining parts of the paper are structured as follows. In the next section, we briefly introduce the
cloud computing concept and formulate the focus of our theoretical and empirical analysis. We then
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apply this perspective to prior research on post-adoption and post-consumption phenomena to develop
a model explaining and predicting the viability of cloud services. Section three introduces our survey
research methodology followed by a presentation of the results in section four. Finally, section five
discusses implications and avenues for future research.

2

The Viability of Cloud Services

Cloud computing can be seen as evolution of IT service provisioning with respect to both the
underlying technology and the business models for delivering IT-based solutions (Iyer and Henderson,
2010). We define cloud computing as a virtualization-based style of computing where IT resources are
offered in a highly-scalable way as a cloud service over the internet (Armbrust et al., 2010). Cloud
services can be classified according to their service, deployment and revenue model.
We focus on cloud storage services because these services are widely adopted by internet users (Zetta,
2010) and share the typical characteristics of other cloud-based services (e.g., appearance of infinite
computing resources available on demand, elimination of an up-front commitment, ability to pay for
use of computing resources, see Armbrust et al., 2010). The service infrastructure is owned, built, and
managed by third parties. While the technical realization of such public cloud solutions is not
fundamentally different from private clouds (Mell and Grance, 2011), the consumer’s control over
data, network and security is limited (Zhang et al., 2010). Many cloud storage services apply a
“freemium” business model (a neologism of free and premium consumption). It is characterized by
giving a certain level of consumption to consumers for free while making money on premium features
(Teece, 2010). Cloud storage providers typically offer basic functions like file-sharing or
synchronization and a certain amount of storage for free but generate revenue from advanced features
like a higher level of encryption or more storage. Since many internet customers expect basic services
to be free of charge, the freemium model has gained enormous popularity and has also been adopted
by a variety of social networking or news platforms (Niculescu and Wu, 2013).

2.1

Key Performance Indicators of Viable Cloud Services

A viable cloud service is one that is self-sustainable on the basis of the user base and revenues it
generates (Brousseau and Pénard, 2007). Based on marketing and practitioner literature, we identify
four key consumer-related performance indicators – customer satisfaction, loyalty, WOM and WTP –
that measure the viability of a cloud service, i.e., its ability to build and retain a solid customer base
and transform users into paying customers. We excluded other customer-related outcomes from
literature such as repurchasing intentions or complaining behaviours (Gustafsson and Johnson, 2004;
Johnson et al., 1995; Luo and Homburg, 2007; Szymanski and Henard, 2001) since they are either not
applicable to cloud services or they have no influence on the services’ viability as defined above.
Therefore, we conducted an extensive, cross-disciplinary literature review (Webster & Watson, 2002)
to establish a detailed overview of the studied relationships, contexts, examination objects and the
domains of the previously specified performance indicators 1. We make use of these insights to inform
our hypothesis building and to reflect our results in the previous body of literature. In the following,
customer satisfaction, loyalty, WOM and WTP are clearly defined and their commercial desirability is
highlighted.
Customer satisfaction represents an important cornerstone for customer-oriented businesses since it
drives strategically important outcomes (Szymanski and Henard, 2001). In a recent survey, customers

1
The full outline of the literature review was removed from this manuscript due to space limitations. To facilitate future
research in this area, an electronic version can be obtained from the first author upon request.
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of cloud providers declare that contentment with the services is the main reason why they have not
changed their provider suggesting that customer satisfaction is a key performance indicator for viable
cloud services (Redshift Research, 2012). Customer satisfaction furthermore is a core construct in
information systems (Kim et al., 2009; Kim and Son, 2009) and marketing research (Homburg et al.,
2005; Olsen, 2002). With respect to scope and level of abstraction, two general types of customer
satisfaction are distinguished in the literature, namely transaction-specific customer satisfaction and
cumulative customer satisfaction (Johnson et al., 1995). While transaction-specific satisfaction deals
with the ex-post evaluation of a particular product or service experience, cumulative customer
satisfaction is a more abstract construct that describes customers' total performance experience of a
service provider to date (Gelbrich and Roschk, 2011). Since we aim to study customer satisfaction in
the context of an ongoing cloud service experience, we adapt the cumulative conceptualization in the
following (Oliver, 1980). Accordingly, we define satisfaction as customers’ subjective judgment
resulting from positive and negative observations of a cloud provider’s performance (Oliver, 1993).
Customer loyalty is a customer’s or user’s overall attachment or deep commitment to a product,
service, brand, or organization (Oliver, 1999). The concept is described as a customer’s intention to
continue using (continuance) a product in the IT innovation literature (e.g., Cyr, 2008) or as repeated
patronage in the marketing literature (e.g., Lam et al., 2004). Transferring this conceptualization to the
context of cloud storage services, we define loyalty as a customer’s intention to continue using the
cloud storage service of a given provider (Bhattacherjee, 2001). Customer loyalty is an important
indicator for the viability of cloud services because it determines how well the current customer base
can be retained. Also cloud practice suggests that cloud providers need to become better at holding on
to customers since the “payoff takes longer—and because it is easier for customers to switch
providers” (Bain, 2012, p. 8).
Word-of-mouth is a “dominant force in the marketplace” (Mangold et al., 1999, p. 73) and an
“effective mean to increase the revenues and profits of firms” (Kim and Son, 2009, p. 50). The
growing presence of the internet is even expanding its importance for the market success of IT
services (Brown et al., 2005). Compared to traditional software products, cloud services are often
promoted by a “word-of-mouth model” (Deloitte, 2009, p. 55). WOM refers to “informal
communication between private parties concerning evaluations of goods and services” (Anderson,
1998, p. 6) which can be either positive, neutral or negative. The additional benefit of an increasing
customer base for the individual user resides in improved opportunities of file sharing or – in some
cases – the earning of more storage. In line with previous research, we use positive WOM behaviour –
referring to the customer intention to spread favourable information about the service provider and its
service among peers (Maxham III and Netemeyer, 2003) – as a proxy for estimating the potential
increase of the customer base. Regardless of the channel through which WOM activities are
distributed, we believe that any positive WOM activity contributes to the viability of a cloud service
because it influences how easy and effective the network externalities inhibited in cloud services can
be exploited by the cloud provider.
Customer’s willingness to pay is very valuable information necessary to formulate a business strategy.
Therefore, the challenge of its determination has long been in focus of research and practice (Miller et
al., 2011). For cloud storage providers, mostly using a freemium revenue model, this question is even
more important since they depend on customers who upgrade their service. In the IS literature, WTP
has been accordingly defined as a customer’s willingness to pay a small fee for advanced features of a
service currently available for free (Kim and Son, 2009). The importance of WTP as an indicator for
the long term viability of cloud services is unquestioned. It determines how well current customers
using the free version can be converted into paying customers who actually generate revenues.
In the subsequent paragraphs, the drivers of these four performance indicators for viable cloud storage
services are discussed. Our final model entails relationships that have been identified in other contexts
as well as relationships specific to cloud services.
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2.2

Drivers of Customer Satisfaction

Prior research suggests that customer satisfaction can be well explained by using metrics derived from
the technology acceptance model (Devaraj et al., 2002). In the post-adoption phase, the role of initial
learning effort can be neglected, while low effort in daily use becomes more important (Hong et al.,
2006). Thus, ease of use is a critical success factor for ensuring high levels of customer satisfaction.
Moreover, when the service significantly improves customers’ job performance and the service
becomes more or less indispensable for them, they will be highly satisfied with the service
(Bhattacherjee, 2001). Accordingly we suggest that ease of use and usefulness have a positive effect
on customer satisfaction:
H1a: Consumers’ perceived usefulness of using the service is positively associated with their level of
satisfaction.
H1b: Consumers’ perceived ease of using the service is positively associated with their level of
satisfaction.
Apart from these more general drivers of customer satisfaction, we also propose that low levels of
uncertainty perceptions are a premise for higher levels of customer satisfaction. The usage of cloud
services is accompanied by a loss of control by the user (Armbrust et al., 2010). This loss of control
can lead to perceived uncertainty. Uncertainty perceptions are based on information asymmetries and
might include users’ privacy, security or availability concerns (Trenz et al., 2013). In particular, it is
difficult for the consumer to judge whether his data is not misused, but stored securely, and whether
the necessary resource buffers are provided before capacity overload incidents occur. Accordingly, we
argue that the ongoing information asymmetry in cloud user-provider relationships causes uncertainty
to be also crucial for customer satisfaction:
H1c: In the context of cloud services, consumers’ perceived uncertainty of using the service is
negatively associated with their level of satisfaction.

2.3

Drivers of Customer Loyalty

Compelling evidence can be found in the literature for the relationship between customer satisfaction
and loyalty (Cyr, 2008; Kim et al., 2009; Kim et al., 2002; Lam et al., 2004; Oliva et al., 1992; Olsen,
2002; Otim and Grover, 2006). Other studies argue that although loyal customers are mostly satisfied,
the opposite does not have to be true (Oliver, 1999). However, such inconsistencies can be largely
explained by definitions and scopes of satisfaction and loyalty that differ from our conceptualization
(Han et al., 2008). Consistent with the expectation-confirmation paradigm, we argue that satisfaction
with a cloud storage service is a key to building and retaining a loyal base of long-term customers. In
contrast, when customers become dissatisfied with the service they will less likely continue using the
service any longer (Oliver, 1980):
H2: Consumers’ level of satisfaction with the service is positively associated with their loyalty.

2.4

Drivers of Word-of-Mouth

The link between customer satisfaction and WOM is well established in the literature both empirically
and theoretically (Brady et al., 2012; Chiou et al., 2002; Gittell, 2002; Heitmann et al., 2007; HennigThurau et al., 2002; Johnson et al., 2008). A key motivation for WOM is a consumer’s experience with
the services. This service experience produces “a tension which is not eased by the use of the product
alone, but must be channelled by way of talk, recommendation, and enthusiasm to restore the balance”
(Dichter, 1966, p. 148). Thus, affective states of either valence stimulate WOM transmissions
(Westbrook, 1987) and satisfied consumers are likely to engage in positive WOM (Gittell, 2002). We
believe that in the context of cloud storage service this relationship also holds and thus, propose:
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H3a: Consumers’ satisfaction with the service is positively associated with their level of word-ofmouth.
Customer loyalty has not only been discussed as a customer-related outcome of customer satisfaction
but also as a driver of WOM. In context of online services, Kim and Son (2009) provide evidence that
a person’s dedication with the service is a necessary precondition for positive WOM. They argue that
since referring a peer puts the customer socially at risk, positive WOM does not occur without a high
level of loyalty and dedication for the service provider. We believe that this relationship also holds in
our context. Moreover, cloud storage services exhibit strong network effects, i.e., the value of the
cloud storage service for customers depends on the number of others using it (Katz and Shapiro,
1986). When users are intending to continue using the service, they also have an incentive to increase
the customer base through positive WOM:
H3b: Consumers’ loyalty with the service is positively associated with their level of word-of-mouth.

2.5

Drivers of Willingness to Pay

Compared to loyalty and WOM, the relationship between customer satisfaction and WTP has attracted
less attention in the literature despite its importance as a key element of the profit equation and its link
to profitability (Homburg et al., 2005). Based on equity theory (Adams, 1964), if unequal outcomes of
a transaction occur between customer and provider, individuals try to change certain parameters of the
exchange and try to establish a balance. Accordingly, a higher level of satisfaction with the service
implies a higher outcome for the customer which should also relate to a higher level of outcome, in
terms of payment, for the seller. Empirical support for this theoretical argument is provided by
Homburg et al. (2005) in the service context. Such considerations are supposed to be even stronger
when the customer feels dedicated to a particular firm. If customers feel loyal to the cloud storage
service, they prefer to deal with this vendor as opposed to another service provider and accordingly are
willing to pay more (Palmatier et al., 2007).
While both a high level of customer satisfaction and loyalty have been found to positively influence
WTP in previous research, we propose that in the cloud service context customer satisfaction does not
drive consumers to pay for advanced features. The major driver of this difference is the exploitation of
the freemium model as explained in the following. Basic functions such as file-sharing or
synchronization and a certain amount of storage are usually offered for free. If consumers are highly
satisfied, they tend to stay with the present service configuration and feel no necessity to pay a fee for
advanced features. Therefore, we propose that there is no direct positive relationship between
satisfaction and WTP. In contrast, a strong dedication for the service influences how consumers react
when they have the opportunity to intensify their relationship with the provider by using premium
features such as a higher level of encryption or more storage. In these situations, their dedication for
the service makes customers more open for upgrading their service configuration even if they are
charged an additional fee by the provider. Therefore, we assume that loyal customers have a higher
willingness to pay a fee for advanced features than consumers without a dedication for the cloud
service. However, this willingness to pay is caused by their loyalty and not by their pure satisfaction
with the service:
H4a: In the context of cloud services, consumers’ satisfaction with the service has no positive effect
on their WTP after controlling for customer loyalty.
H4b: Consumers’ loyalty with the service is positively associated with their WTP.
Apart from these cloud-specific interactions, the most common view to establish willingness to pay is
to focus on the utility that the customer derives from the service (Miller et al., 2011). Accordingly, a
higher perceived usefulness of a particular service should lead to a higher willingness to pay:
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H4c: Consumers’ perceived usefulness of the service is positively associated with their WTP for the
service.
An overview of our research model is given in Figure 1.

Figure 1.

3

Research Model and Proposed Hypotheses.

Research Methodology

The hypotheses derived in the previous section were tested using survey data from an online
questionnaire among actual users of cloud storage services. In the following, we describe our
measurement development as well as the survey deployment and data collection procedures.

3.1

Measurement Development

All measures used in our study were adopted from existing measures. However, they were adapted to
the context of our study. On grounds of the critique raised about the validation of scales in the IS
discipline (e.g., Boudreau et al., 2001; MacKenzie et al., 2011), we decided to re-validate our
constructs. This process included the definition and assessment of the domain and dimensionality of
the constructs using two sorting procedures (Moore and Benbasat, 1991) and the assessment of content
validity using a rating method (Hinkin and Tracey, 1999; MacKenzie et al., 2011). The preliminary
instrument was then pilot tested with 25 participants. After the pre-test, the respondents were asked to
give open feedback regarding composition of the survey, overall time, and other issues they
experienced. Following the pre-test, the instrument was shortened, refined, and validated for its
statistical properties. In the final survey, all principal constructs were measured as first-order reflective
constructs using three or more indicators. An overview of all measures and their sources is given in
Appendix A.

3.2

Survey Deployment and Data Collection

We collected our data using an online survey, since the regular online access is a prerequisite for usage
of such a service. On the first page of the survey, the definition of cloud storage services was given
and participants were asked which cloud storage service they use most (if any). All questions were
then automatically adapted to refer to their particular service. The survey was undertaken with
Bachelor, Master and PhD students from two large universities. Course credits or the chance to win
Amazon vouchers were set as incentives for participation. In all, 235 completed responses were
collected. The time of completion was recorded to eliminate responses with unusually short
completion times. Furthermore, participants who did not use any cloud storage service were removed.
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In the end, the results of 196 cloud service users were deemed usable. Respondents were 40% female
(60% male) between the ages of 18 and 34 years (Mean: 24; Median: 24). To control for non-response
bias, we compared late respondents’ answers, who often are similar to non-respondents (Miller and
Smith, 1983), to the ones who answered in the beginning of the period using a t-test. Since the answers
of early and late respondents for none of the 24 items differed significantly (p>.05), we have evidence
that non-response did not affect our results.

4

Data Analysis and Results

We used covariance-based structural equation modelling (CBSEM using AMOS 20) to validate the
structural model and test our hypotheses. Two major arguments drove our decision in favour of
CBSEM. First, we are trying to test the relationships between the constructs in this new theoretical
context rather than exploring new relationships. Hence, we can make use of the overall inferential test
statistic that CBSEM provides (Gefen et al., 2011). Second and most importantly, most of the previous
models testing the relationships between some of our constructs in other contexts used CBSEM.
Therefore, we used the same tool to enable comparability of the results. Regardless of the chosen
method, our findings also hold when applying PLS using SmartPLS (Ringle et al., 2005).

4.1

Measurement Validation

All measurement items loaded above the threshold value of 0.7, all but three loaded above 0.8. These
values suggest an adequate level of individual indicator validity and reliability (Bollen, 1989; Fornell
and Larcker, 1981). For constructs to be reliable, Cronbach’s alpha must exceed 0.7, and composite
reliability must be higher than 0.7 (Fornell and Larcker, 1981; Nunnally and Bernstein, 1994). All
constructs reached Cronbach’s alpha above 0.9 and composite reliability coefficients were greater than
0.9. The validity at the construct level is assured because the latent constructs account for the majority
of the variance in its indicators on average. Accordingly, average variance extracted should exceed 0.5
(MacKenzie et al., 2011). In our model, it exceeds 0.8 for all constructs. The scores are summarized in
Table 1 and Appendix B.
Discriminant validity of the constructs was confirmed by two methods. First, we confirmed that the
square root of the average variance extracted for each construct is higher than the variance that the
construct shares with every other construct in the model (cf. Appendix B) (Fornell and Larcker, 1981).
Second, we conducted the between constructs test recommended by Anderson and Gerbing (1988).
We computed two chi-square statistics for each pair of constructs. One model with a free correlation
between the constructs and one model where the correlation between the constructs was set to one
(suggesting that the constructs are not distinct) were compared. The differences between the two chisquare statistics for each pair of constructs were significant (α = 0.01), implying that the constructs are
empirically distinct.
Since the data collection was based on a single survey, we applied the recommended procedural and
statistical remedies suggested by Podsakoff et al. (2003) to minimize and control for common method
bias. We used a Harman one-factor test to test that neither one single factor emerged nor one factor
accounted for more than 50% of the variance. Overall, eight factors with eigenvalues above 1
emerged, explaining 83% of the variance. The most prominent component accounted for 38% of the
variance. We furthermore applied a marker variable procedure as suggested by Lindell and Whitney
(2001). We used the smallest correlation in the correlation matrix as proxy for the common method
variance. However, the adjustment of the correlation matrix by this value did not change their
statistical significance. This indicates absence of a common method bias. Lastly, we included a latent
general common method factor that was allowed to load on every item in our model (Podsakoff et al.,
2003). The results suggest that common method was a very small contributor to variance. Overall, we
can therefore rule out the concern that common method variance biased the results of our study.
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Constructs
1. Ease of Use

2. Loyalty

3. Satisfaction

4. Uncertainty

5. Usefulness

6. Willingness
to Pay
7. Word-ofMouth
8. IT
Experience
9. Internet Use
10. Age
11. Gender
12. Income

Table 1.

4.2

Variable
Name
EOU1
EUO2
EUO3
EUO4
LOY1
LOY2
LOY3
SAT1
SAT2
SAT3
UNC1
UNC2
UNC3
UNC4
PU1
PU2
PU3
PU4
WTP1
WTP2
WTP3
WOM1
WOM2
WOM3
ITEXP1
ITEXP2
ITEXP3
IUSE
AGE
GEN
INC

Factor
Loadings
0.90
0.90
0.86
0.75
0.91
0.99
0.87
0.79
0.93
0.90
0.91
0.94
0.90
0.88
0.88
0.91
0.84
0.78
0.91
0.89
0.95
0.91
0.93
0.88
0.93
0.97
0.81
-

Items per
Construct
4

Composite
Reliability
0.95

Mean

Standard Deviation

5.61

1.33

3

0.97

3.92

1.77

3

0.95

5.69

1.09

4

0.97

2.89

1.43

4

0.95

6.18

1.02

3

0.97

2.73

1.74

3

0.96

5.57

1.20

3

0.96

4,94

1.49

1
1
1
1

-

4.27
24.30
0.6
2.67

1.27
3.97
0.49
2.02

Measurement Model Results

Testing the Structural Model

The results of the structural model testing including path coefficients, significance levels and
explained variance are presented in Figure 3. The chi-square statistic is 449.6 with 240 degrees of
freedom (χ²/df = 1.87). The other goodness-of-fit and badness-of-fit tests that are suggested by Gefen
et al. (2011) delivered decent values and confirm the overall good fit of the model (SRMR=0.048;
RMSEA=0.067; GFI=0.84; AGFI=0.8; NFI=0.91; CFI=0.95). We included age, gender and income as
control variables into our model. Beyond these demographic variables, we also included IT experience
as an additional covariate into our model to check whether the effects can be explained by differences
in the users’ level of experience with technology, computer or the internet. Furthermore, we controlled
for internet use per day since the use of the internet is a prerequisite for the effective utilization of
cloud services. We found significant negative effects of age on loyalty (b=-.19;p<.01). Furthermore,
IT experience had a strongly positive effect on loyalty (b=.20;p<.01). All hypothesized effects
remained within the same level and their significance was not influenced by the control variables.
Our empirical evidence indicates that satisfaction does not influence WTP. The path is positive as long
as the relationship between loyalty and WTP is omitted but turns insignificant when this path is
included. We applied the bootstrap procedure suggested by Zhao et al. (2010), as a superior version of
the mediation test by Baron and Kenny (1986), to further test the relationship between satisfaction,
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loyalty and WTP. Based on 5000 bootstrap samples, we found that the mean indirect effect of
satisfaction (via loyalty) on WTP is positive and significant (a × b = 0.30) with a 95% confidence
interval excluding zero (0.170 - 0.486). The direct effect from satisfaction on WTP (c = 0.125) was
insignificant (p = 0.34). Therefore, we have an indirect-only mediation (Zhao et al. 2010) or in other
words, loyalty perfectly mediates the relationship between satisfaction and WTP (Baron and Kenny,
1986).

Figure 2.

5

Structural Model Results.

Discussion

The objective of this study is to develop and test a parsimonious model that examines the drivers of
four key performance indicators of viable cloud services. In the emerging context of cloud services,
we combine established and new, cloud-specific drivers of each performance indicator and investigate
their influence on each other. Thereby, we were able to resolve inconsistencies among previous studies
regarding the relationships between satisfaction, loyalty, WOM and WTP in this new theoretical
context. Overall, our findings provide strong support for our research model. The three major findings
that provide new insights on viable cloud services are presented in detail in the following.
Subsequently, the theoretical and practical contributions as well as limitations of our study and future
research are discussed.

5.1

Key Findings

The two TAM constructs, perceived usefulness and perceived ease of use, and the cloud-specific
driver, perceived uncertainty, are well-suited to explain customer satisfaction in the context of cloud
storage services. This is consistent to the expectation-confirmation paradigm where satisfaction is said
to be formed based on the expectations and experiences with the services (Bhattacherjee, 2001; Hong
et al., 2006). Hereby, users’ believes about the service (i.e., perceived uncertainty, usefulness and ease
of use) are a function of the expectations and subsequent experiences with the service (Oliver, 1977).
While the TAM constructs have already been tested in previous studies (Devaraj et al., 2002; Hong et
al., 2006), this study is the first to examine uncertainty perceptions as a major driver of customer
satisfaction in the context of cloud computing.
We find strong empirical support for the positive relationship between satisfaction and positive WOM
(Brady et al., 2012; Heitmann et al., 2007; Zhang and Bloemer, 2008). This shows that satisfied
customers have a tendency to share their positive service experience with their peers (Arndt, 1967;
Dichter, 1966). Concerning loyalty, our results indicate that it is neither sufficient nor necessary for
WOM. This opposes our assumption that users are only willing to take the social risks of
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recommending the cloud service when they are highly dedicated to the service as highlighted by Kim
and Son (2009) in their study of online services. A possible explanation for this finding is that the
additional benefit of an increasing customer base (improved opportunities for file sharing and – in
some cases – more storage as an incentive) which motivates WOM activities is not limited to loyal
customers but is instead a goal of all users positively experiencing the service.
Our last performance indicator, WTP, is extremely important for providers in the context of cloud
storage services as revenues are generated based on a freemium revenue model (Teece, 2010). Unlike
previous marketing research (Homburg et al., 2005), our study shows that customer satisfaction has
only an indirect effect on customers’ WTP in the context of cloud storage services. Few previous
studies have also found no support for the direct positive relationship between customer satisfaction
and WTP, e.g., in the contexts of consumer goods (Zhang and Bloemer, 2008) and travel services
(Homburg et al., 2009). However, these contexts are hardly comparable to our study. Overall, our
findings indicate that for cloud services, constructs other than customer satisfaction are needed to
explain revenue streams of cloud services. While previous research has mainly concentrated on
customer satisfaction as the central concept for increasing revenue streams, our study reveals that
loyalty is a key for cloud storage providers to yield profits. What needs to be kept in mind: reaching
customer loyalty is especially difficult for cloud providers because they are hardly able to establish
social bonding or personal fortitude as common in offline service scenarios (Oliver, 1977). Therefore,
when loyalty becomes a key driver of such important business-outcomes like WTP, cloud providers
have to ensure not only a high level of satisfaction but also have to find alternative measures to tie
customers to the service. One starting point for providers is the customers’ usefulness perception of
the service which is found to directly influence WTP consistent with previous research.

5.2

Theoretical Contribution

Overall, our study makes two major theoretical contributions. First, explaining the impact and success
of IT is much more complex in an IT world where digital services begin to substitute IT products. Our
study shows that in the context of cloud service, it is not sufficient to focus solely on one indicator
such as loyalty or WOM. The complex interrelationships between satisfaction, loyalty, WTP and
WOM create the necessity to move away from simple models focusing on single outcome variables.
For instance, a focus on loyalty as the main indicator would neglect WOM, which is an influential
factor for cloud service success. This simplification would involve the danger of incorrect inferences
or policies since loyalty is not directly connected to WOM and can therefore not be used as a single
indicator of the viability of a cloud service. This implies that we need to develop theories that account
for the multidimensional nature of cloud service viability and incorporate the interrelationships
between the different dimensions. Moreover, the mediating effects identified in our study should
encourage research to re-examine our four indicators together in other theoretical contexts in order to
uncover spurious relationships wrongly inferred in previous studies.
Second, our study highlights the importance of incorporating relational factors for understanding user
behaviour and users’ service experience in the context of cloud services. Previous research on
technology adoption or continuance has mainly looked at the perceived characteristics of the IT
artefact (e.g., performance expectancy, effort expectancy) or the social environment of the user (e.g.,
social influence, facilitating conditions) (Venkatesh et al., 2003). When using cloud services however,
customers are dependent on the provider over the whole life-cycle of the business relationship. As
their relationship is continuously characterized by information asymmetries, the corresponding
uncertainty has to be taken into account when studying customer behaviour in the cloud context. Our
study shows that the characteristics of the cloud provider-user relationship are increasingly shaping
users’ experiences with the service. These differ sharply from other service contexts, where the service
provisioning takes place within a limited time frame. Accordingly, our study establishes users’
uncertainty perception as an important antecedent for explaining user behaviour in the context of cloud
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computing. We encourage future research to be more strongly attentive to the characteristics of the
cloud provider-user relationship and study post-adoption phenomena using relational factors such as
users’ uncertainty perception.

5.3

Limitations and Suggestions for Future Research

Some limitations of our study should be mentioned. First, although we study consumers of cloud
storage services, we recognize that students might not represent the broader population of cloud
customers as a whole. Whether the results are applicable to other cloud users could only be assessed
by replicating the study using different groups of subjects. Nevertheless, students comprise an
important segment of internet users and adopters of cloud services and we tried to address this
potential concern by including student cloud consumers in the ages between 18 and 34 years.
Second, our study identified uncertainty as an important inhibitor of satisfaction. Unfortunately the
scope of our study did not allow us to explain how the uncertainty connected to cloud services arises
and how it could be mitigated. However, this question should be addressed in further research because
it is of high theoretical and practical interest.
Third, we find no empirical support for our hypothesis that loyalty positively influences word-ofmouth. Although we identify possible explanations for this surprising finding, future studies should try
to replicate our findings and include additional constructs (e.g., channel through which word-of-mouth
is spread, benefits from word-of-mouth) to test potential explanations for this empirical result.
Fourth, our findings regarding the effects of satisfaction and loyalty on willingness to pay contradict
previous studies. We explain these findings by the unique characteristics of cloud services compared
to other contexts. However, this finding calls for further research challenging these relationships in
other scenarios and identifying contingency factors in order to create a broader understanding of the
development of willingness to pay in different online service scenarios.

5.4

Implications for Practice

From a practical perspective, the study has several implications for cloud providers. Although cloud
services have reached remarkable user bases (Zetta, 2010), it is still questionable how they can be
turned into viable services in this competitive market. There are several strategic implications that can
be derived from our study for cloud providers. First, uncertainty perceptions of users must be
mitigated to satisfy customers. As a consequence, cloud providers should implement trust building
measures such as privacy controls, security seals or service level agreements and communicate them
aggressively to reduce information asymmetries. Second, customer satisfaction is a major driver of
loyalty, while other drivers can only hardly be utilized for cloud services. Since there are very little
points of contact with the customers, these have to be exploited effectively (e.g., problem handling or
requests using social web technology) by providers for social bonding. Third, satisfied customers are
willing to communicate their experiences to their peers. Therefore, providers should offer simple and
visible tools to customers to minimize their effort to spread the word about the service. Moreover,
providers should offer low entrance barriers (e.g., short set-up time) for customers who are exposed to
WOM. Lastly, perceived usefulness and loyalty are important success factors for generating revenue
stream. Therefore, cloud providers should focus on creating a loyal customer base to turn profitable
instead of a pure focus on growth through free service offerings. For cloud providers, this is the major
challenge since cloud storage services are characterized by low switching costs and a high level of
market competition.
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6

Conclusion

This study examines consumer-related factors influencing the viability of cloud services, in particular
cloud storage services. Our investigation of four performance indicators enables us to disentangle the
complex relationships among them for the emerging case of cloud services. We find that satisfaction,
and not loyalty, is necessary in order to motivate consumers to spread the word about the cloud service
and thereby attract new customers. In order to create revenue streams however, customer satisfaction
is not sufficient and a loyal relationship with the consumer is necessary. We discuss these results in the
light of the specific characteristics of cloud based services. Moreover, we establish uncertainty as a
major driver of satisfaction beyond its well established drivers usefulness and ease of use. The insights
are of high importance to cloud providers who often manage to establish a large customer base quickly
but then fail to generate revenue streams.

Appendix A: Measurement Items for Principal Constructs
Willingness To Pay (Kim and Son, 2009)
Perceived Ease of Use (Davis, 1989; Pavlou et al., 2007)
WTP1: I am willing to pay a premium for related products
PEU1: I find [CS] easy to use.
of [CS].
PEU2: Using [CS] does not require a lot of mental effort.
WTP2: I am willing to pay a premium for advanced features PEU3: I find it easy to get [CS] to do what I want it to do.
(e.g., more storage) of [CS].
PEU4: It is easy for me to become skillful at using [CS].
WTP3: I am willing to pay a premium for advanced
functionality of [CS].
Word-Of-Mouth (Kim and Son, 2009)
Perceived Usefulness (Davis, 1989; Pavlou et al., 2007)
WOM1: I will say positive things about [CS] to other
PU1: Using [CS] enhances my effectiveness.
people.
PU2: Using [CS] enhances my productivity.
WOM2: I will recommend [CS] to anyone who seeks my
PU3: Using [CS] improves my performance.
advice.
PU4: Using [CS] enables me to accomplish tasks more
WOM3: I will refer my acquaintances to [CS].
quickly.
Satisfaction (Kim and Son, 2009; Lam et al., 2004)
Loyalty (Ray et al., 2012)
SAT1: I am very contented with [CS].
LOY1: It means a lot to me to continue to use [CS].
SAT2: I am very pleased with [CS].
LOY2: I feel loyal towards [CS].
SAT3: Overall, I am very satisfied with [CS].
LOY3: I consider myself to be highly loyal to [CS].
Perceived Uncertainty (Pavlou et al., 2007)
UNC1: I feel that using [CS] involves a high degree of uncertainty.
UNC2: I feel that the uncertainty associated with the services provided by [CS] is high.
UNC3: I am exposed to many uncertainties if I use [CS].
UNC4: There is a high degree of uncertainty (i.e., the service you receive may not be what you expect) when using [CS].

Appendix B: Correlation Matrix and AVE
Ease of Use
Loyalty
Satisfaction
Ease of Use
0.923
0.246
Loyalty
0.961
0.535
0.46
Satisfaction
0.933
-0.243
-0.212
-0.462
Uncertainty
0.369
0.25
0.544
Usefulness
0.418
0.261
Willingness To Pay 0.166
0.465
0.472
0.869
Word-of-Mouth
Note: The diagonal elements (in bold) represent the square root of AVE.

Uncertainty

Usefulness

WTP

WOM

0.953
-0.222
-0.111
-0.401

0.923
0.373
0.473

0.959
0.254

0.952
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