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ABSTRACT

This research aimed to study the level of and factors affecting using satisfaction with cloud
storage systems of working people in the central region of Thailand. The sample group in this study
consisted of 15-to-60-year-old working people in the Central Region of Thailand who stored their
data in some cloud storage systems. The group was 400 people big from 13 provinces: Bangkok,
Chonburi, Samut Prakan, Samut Sakhon, Nonthaburi, Pathum Thani, Nakhon Pathom, Ratchaburi,
Rayong, Ayutthaya, Lop Buri and Chachoengsao.

Data analysis was done through a Statistical Package for the Social Science: SPSS program
Multiple Linear Regression analysis was performed to test descriptive hypotheses. It was found
that the Perceived Usefulness factor truly affected using satisfaction in terms of Equitable Service,
Timely Service and Progressive Service. Regarding Perceived Ease of Use, the PEOU factor
affected using satisfaction in terms of Equitable Service, Timely Service, Ample Service,
Continuous Service and Progressive Service.

In addition, the Social Influence factor affected using satisfaction in terms of Equitable
Service, Ample Service, Continuous Service and Progressive Service. Finally, the Experience
factor affected using satisfaction in terms of Equitable Service, Timely Service, Ample Service,
Continuous Service and Progressive Service.

Based on the above analysis, the author suggests that regarding Perceived Usefulness,
service providers should develop systems and services that will support more users. Service
providers also need to help users to save money on equipment such as flash drive and hard drive.

In doing so, service providers will gain access to a wider circle of users, possess a more effective

I



storage system and be able to provide their service to users at a lower price. Regarding Perceived
Ease of Use; Service providers should offer an easy-to-install program, an easy way to edit the
stored data and an easy access to the system. These will help ease the worries of users about cloud
storage.

Regarding Progressive Service, the author suggests to create a new system with more
capabilities such as more new and easy ways to use the system, more storage space for existing
services and better system as a whole through frequent updates. They will help to better satisfy
users. Regarding Timely Service, the author suggests that users will be satisfied with services that
they can use to freely access stored data at any time: access such as download, open, read and edit
data. Also, users will be more satisfied if service providers can resolve a system problem quickly.

In order to increase the strength of their service, cloud providers should focus on
developing services that clearly present the benefits or perceived usefulness to users as well as
perceived ease of use, social influence, timely service, continuous service and progressive service.
Clearly presented, they will help create a positive user experience.

Moreover, cloud providers need to improve users’ experience. The services should be
provided amply and in equality. This study found that the respondents had a moderate level of
satisfaction.

In summary, a high level of opinion and satisfaction on existing services should be worked
towards in order to improve on the medium level of opinion and moderate level of satisfaction

found in this study.
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Abstract—The use of cloud storage technology has been
dramatically increased in Thailand especially for most working
people. Satisfaction in using cloud storage systems (e.g., for
storing and retrieving information) is one of users’ criteria for
making a decision to use them. The purpose of this study is to
develop a model of User Satisfaction of working people in
Thailand in order to define relevant factors that affect their
use of cloud storage systems. This conceptual framework is
based on a technology acceptance theory (TAM3) that
considers perceived usefulness and perceived ease of use and
on a Unified Theory of Acceptance and Use of Technology
(UTAUT2) that considers social influence and user’s
experience that affect user’s satisfaction. In this model, the
following service aspects of Cloud storage systems which have
been taken from a service satisfaction research are defined as
dependent variables: equitable service, timely service, ample
service, continuous service and progressive service.

Keywords-cloud storage system; service satisfaction; TAM3;
UTAUT2

L INTRODUCTION

The technology at the present time is changing fast.
Organizations need to apply new, changing technology to
perform their tasks efficiently in order to meet demanding
users’ needs. With growing needs, user satisfaction is a
principal variable for recognizing how users feel about their
services and changes post-decision and after actual
implementation. Cloud computing is a global trend and
increasingly more people are using it as an innovative
information technology. Cloud computing offers several
advantages such as location independence for storing,
sharing, revising and accessing files that are synchronized
among various users’ devices. Understanding Cloud
sastisfaction can lead to understanding how to develop the

system and storage service to work effectively and efficiently.

Internet is one of the famous and standard usages of
technology for accessing and transferring data. Cloud
computing system is a technological platform based on the

978-1-5386-5746-1/18/$31.00 ©2018 IEEE

Internet. Cloud computing is defined as a distributed
computing technology that offers dynamically scalable
computing resources including storage, computation, and
applications used over the Internet [1]. The key components
of cloud computing system are client computers, datacenter
and distributed servers. Types of cloud computing include
public cloud, private cloud, and hybrid cloud. Cloud Storage
System which is a part of cloud computing system. It is
defined as a storage space on the Internet handled by a cloud
provider who may own a variety of cloud servers.

In the past, storage equipment is on hardware platforms
such as flash-drive, CD, DVD, hard-disk, and external hard-
disk that users need to buy when they need to store some
data. Their cost is based on their storage capacity. If the
hardware storage becomes erratic or is breaking down, user’s
data will be lost and difficult to retrieve.

Cloud storage system has been introduced as a new way
for storing electronic data. Users can upload, download, and
edit data at anytime and anywhere because cloud storage
systems are based on the widely available Internet. Since
technology has rapidly been changing rapidly, cloud service
providers need to keep developing their services in order to
serve cloud users more efficiently. If they can understand
user satisfaction of cloud services well, they will also know
how to develop, improve, and provide better services and
raise customer satisfaction.

According to a survey by the National Statistical Office,
Ministry of Information and Communication Technology,
most computer, Internet and smart Phone users are working
people (15-60 years old) who prefer to use these
technologies because of their perceived benefits and
satisfaction. Almost all working people in Thailand have
used cloud systems in their works [2]. On the other hand,
some retired seniors also use some of these technologies for
personal reasons [3], [4], [5].

In this research, a Technology Acceptance Model 3
(TAM3) [6] and an extended Unified Theory of Acceptance
and Use of Technology (UTAUT2) [7] are used as base
models with suitable independent variables for studying user



satisfaction of cloud storage systems for working people in
Thailand. The dependent variable is their satisfaction based
on the outcomes of a service satisfaction research [8].

II.  LITERATURE REVIEWS

A. Technology Acceptance Model 3

The technology Acceptance Model 3 (TAM3) proposed
by Venkatesh and Bala in 2008 [6] is shown in Fig. 1. It was
further developed from Technology Acceptance Model 2
(TAM2) by Venkatesh and Davis in 2000 [9]. The TAM3
model can explain more about the attributes that affect the
Perceived Ease of Use factor (PEOU). It includes computer
self-efficiency, perception of external control, computer
anxiety and computer playfulness. The attributes of the
perceived usefulness factor (PU) include subjective norm,
image, job relevance and result demonstrability. As can be
seen in Fig. 1, subjective norm is also a moderator of image;
output quality is a moderator of job relevance; experience is
a moderator of perceived usefulness, perceived ease of use
and behavioral intention; and behavioral intention is
moderated by voluntariness.
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Figure 1. TAM3 by Venkatesh and Bala in 2008.

PEOU has a relationship with perceived usefulness as
well as behavioral intention and use behavior. PU also links
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to behavioral intention which links to use behavior and
actual use. The technology Acceptance Model on cloud and
other technological systems have been used in many research
studies to explain factors affecting the use behavior of
technology. Instances of these studies are such as
“Understanding user’s acceptance of personal cloud
computing: using the technology acceptance model” [10],
“Understanding users' intention to switch personal cloud
storage services: evidence from the Chinese market” [11],
“Critical factors for personal cloud storage adoption in
China” [12], “Factors Influence the adoption of cloud
computing: A comprehensive review” [13], “Technology
Acceptance Model, Consumer personality and smartphone
users’ satisfaction” [14], “Determinants of user Behavior
Intention (BI) on mobile services: a preliminary view” [15],
“Testing the Technology Acceptance Model 3 (TAM 3) with
the inclusion of changing fatigue and overload in the context
of faculty from seventh-day Adventist universities: A revised
model” [16], “Assessing the moderating effect of gender
differences and individualism-collectivism at individual-
level on the adoption of mobile commerce technology :
TAM3 perspective” [17],“Integrating guanxi into technology
acceptance: An empirical investigation of WeChat” [18] and
“Leading to Intention: The Role of Attitude in Relation to
Technology Acceptance Model in E-Learning” [19].

B.  Extended Unified Theory of Acceptance and Use of
Technology

The extended Unified Theory of Acceptance and Use of
Technology: UTAUT2 was developed by Venkatesh et al. in
2012 [7]. It is shown in Fig. 2 and used to explain the use
behavior of technology. The factors in UTAUT2 include
performance expectancy, effort expectancy, social influence,
facilitating conditions, hedonic motivation, price value, and
habit that directly influences behavioral intention and use
behavior. The links of moderators (age, gender, and
experience) are shown in Fig. 2.

Performance
Expectancy!

Effort
Expectancy?

Behavioral
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Behavior
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Figure 2. UTAUT2 by Venkatesh et al. in 2012.

It should be noted that Fig. 2 includes the following: 1)
Moderated by age and gender; 2) Moderated by age, gender



and experience; 3) Moderated by age, gender and experience;
4) Effect on use behavior is moderated by age and
experience; and 5) New relationships are shown as darker
lines [7].

The UTAUT2 have been used in many research studies
on cloud and other technological systems such as
“Understanding users' intention to switch personal cloud
storage services: evidence from the Chinese market” [11],
“Factors influence the adoption of cloud computing: A
comprehensive review” [13], “Understanding and predicting
students' intention to use mobile cloud storage services” [1],
“The Continued use of internet banking: Combining
UTAUT?2 theory and service quality model” [20], “UTAUT
and UTAUT 2: A review and agenda for future research”
[21], “Acceptance and use of Lecture Capture System (LCS)
in executive business studies extending UTAUT?2” [22] and
“Factors affecting the use behavior of social media using
UTAUT?2 model [23]”.

C. Services Satisfaction

Service satisfaction was proposed by Millett in 1954 [8].
As mentioned in the book above, service satisfaction
signifies fair and equitable service, timely service, ample
service, continuous service and progressive service. Service
satisfaction is related to the outcomes of service performance,
whether a cloud provider can provide their facilities to meet
the users’ needs adequately or not. A cloud provider may not
just be able to understand service performance and
satisfaction but also can use them as feedback for further
improvement and development of their services to better
meet users’ needs and provide more users’ satisfaction.
Service satisfaction has also been reviewed in many papers
such as a paper by Panyaphacharakul in 2016 [24] and a
paper by Saengthasirivilai and Skulitsariyaporn in 2017 [25].
Service satisfaction indicators include equitable service,
timely service, ample service, continuous service and
progressive service.

Equitable Service is defined as provider’s upholding the
same standard of provision of a service to all users

Timely Service is defined as in-time, effective service
that meets users’ needs

Ample Service is defined as sufficient amount of service
at the right place and time

Continuous Service is defined as uninterrupted service
while users are being served

Progressive Service is defined as constantly improved
service in quality and performance.

Service Satisfaction of cloud storage system has been
mentioned in several previous papers such as “An empirical
study on the influence factors of the mobile cloud storage
service satisfaction” [26], “Tradeoffs between profit and
customer satisfaction for service provisioning in the cloud”
[27], “Combining QoS prediction and customer satisfaction
estimation to solve cloud service trustworthiness evaluation
problems” [28], “Smart cloud storage service selection based
on fuzzy logic, Theory of evidence and game theory” [29]
and “The key factors influencing internet finances services
satisfaction: An empirical study in Taiwan” [30].
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III. CONCEPTUAL FRAMEWORK AND HYPOTHESIS

DEVELOPMENT

To develop its conceptual framework (Fig.3), this
research employs three main theories: TAM3, UTAUT?2, and
service satisfaction theories. Decision-making process links
independent variables (PEOU, PU, Social Influence,
Experience) to dependent variables (services satisfaction)
that can be found in and are based on the results of the
original papers: “Integrating Technology Readiness into
Technology Acceptance: The TRAM Model” [31], “The
Technology Acceptance Model: Past, Present, and Future”
[32], “Consumer acceptance of online banking: an extension
of the technology acceptance model” [33], “Social influence,
voluntariness, experience and the internet acceptance, An
extension of technology acceptance model within a South-
Asian country context” [34] and “Influences of IT
Substitutes and User Experience on Post-Adoption User
Switching: An Empirical Investigation” [35].

Decision-making process was proposed by Kotler &
Keller in 2012 [36] consisting of steps for making a decision.
After getting an appropriate choice of cloud storage system,
to make a decision to use the system or not depends on the
actual use factor in TAM3 or UTAUT?2. After all decision-
making steps are completed—including problem recognition,
searching information, evaluating alternatives—the last step
is a post-decision step related to user satisfaction in this
conceptual framework. This conceptual framework can help
service providers better understand how to develop their
information systems to meet service satisfaction criteria.

There have been many research studies on the decision-
making process regarding satisfaction such as the following
papers: “Explaining the consumer Decision-Making Process:
Critical literature review” [37], “Evaluation index system of
cloud service and the purchase Decision-Making Process
based on AHP” [38], “A Hybrid Multi-Criteria Decision-
Making Model for a Cloud Service Selection Problem Using
BSC, Fuzzy Delphi Method and Fuzzy AHP” [39], “Factors
influencing the adoption of cloud storage by information
technology Decision Makers” [40], “Mils-Cloud: A Sensor-
Cloud-Based architecture for the Integration of military Tri-
Services operations and Decision Making” [41], “Trust and
Participation in Organizational Decision Making as
Predictors of Satisfaction” [42] and “Causal inferences
between participation in decision making, task attributes,
work effort, rewards, job satisfaction and commitment” [43].

Based on TAM3, this study uses two independent
variables. The first variable is Perceived Usefulness (PU)
which includes several attributes such as image, job
relevance, output quality, and result demonstrability, which
can convey how a cloud storage system can help users to
store and quickly access their data from anywhere at any
time. The Second independent variable is Perceived Ease of
Use (PEOU) which includes several attributes such as
computer self-efficacy, perceptions of external control,
computer anxiety, computer playfulness, perceived
enjoyment and objective usability. They can convey how
easy to install and use the program, access the system, and
edit data in the cloud storage system. The effects of PU and



PEOU on satisfaction have been mentioned in many papers
such as “An integrated adoption model of mobile cloud
services: Exploration of key determinants and extension of
Technology Acceptance Model” [44], “User satisfaction with
mobile websites: the impact of perceived usefulness (PU),
perceived ease of use (PEOU) and trust” [45], “User centric
cloud service model in public sectors: Policy implications of
cloud services” [46], “The usage and adoption of cloud
computing by small and medium businesses” [47],
“Antecedents and consequences of cloud computing
adoption in education to achieve knowledge management”
[48], “Understanding behavioral intention to use a cloud
computing classroom: A multiple model comparison
approach” [49] and “Key functional characteristics in
designing and operating health information websites for user
satisfaction: An application of the extended technology
acceptance model” [50]. Previous research studies have also
found that the following attributes: performance expectancy,
effort expectancy, facilitating conditions, hedonic motivation,
price value, and habit are not applicable as links to the ‘use
behavior’ dependent variable of the UTAUT2 model [20].

In addition, UTAUT2 provides two independent
variables: Social Influence and Experience. The first variable
explains the decision making on whether to use a cloud
storage system that is influenced by relatives, friends and
colleagues. Social influence in this framework includes a
social factor from the people who are close to the user
influencing the user’s decision on whether to use a cloud
storage system or not. Social influence is the degree to which
an individual feels that it is appropriate for him or her to use
a new system according to the opinions of other people , i.e.,
believing in subjective norm on using a new system [7] [51],
[52], [53].

The next independent variable of UTAUT2 is Experience
which reflects the opportunity to use a technology. A strong
weight is given to a variable like Experience in order to
better understand the socio-demographic influences on
acceptance of emerging technology. Experience is defined as
a variable that reflects the opportunity of an individual to
pursue a new technology that becomes an operational one as
time passes from initial use [54], [55]. If potential users are
unexperienced with the technology, it represents a difficulty
for them [55], [56]. These concerns are fundamental at a low
level of experience that is supposed to gradually decline as
the user accumulates more experience [56]. Moreover,
Experience has been shown to significantly moderate attitude
and behavioral intention to use cloud service systems [18].

The effects of social influence and experience on
satisfaction have also been mentioned in several papers such
as, “Effects of social influence on satisfaction with PL
brands in Thailand” [57], “Social influences on task
satisfaction: Model competence and observer field
dependence” [58], “Effects of supervisor social influence,
Nonverbal immediacy, and biological sex on subordinates'
perceptions of job satisfaction, liking, and supervisor
credibility” [59], “Acceptance of blog usage: The roles of
technology acceptance, social influence and knowledge
sharing motivation” [60], “A first look at quality of
experience in personal cloud storage services” [61], “Beyond
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user experience of cloud service: Implication for value
sensitive approach” [62], “The effects of brand experiences,
Trust and satisfaction on building brand loyalty; An
empirical research on global brands” [63], “Visitors’
experience, mood and satisfaction in a heritage context:
Evidence from an interpretation center” [64] and “The role
of satisfaction with leisure travel/tourism services and
experience in satisfaction with leisure life and overall life”
[65].

User Satisfaction with Cloud Storage Systems in our
model is based on Service Satisfaction proposed by Millett in
1954 [8]. It relates service with attributes such as equitable,
timely, ample, continuous and progressive. Moreover,
Service Satisfaction on cloud storage systems has been
reported in many research papers such as “An empirical
study on the influence factors of the mobile cloud storage
service satisfaction” [26], “Tradeoffs between profit and
customer satisfaction for service provisioning in the cloud”
[27], “Combining QoS prediction and customer satisfaction
estimation to solve cloud service trustworthiness evaluation
problems” [28], “Smart cloud storage service selection based
on fuzzy logic, Theory of evidence and game theory” [29]
and “The key factors influencing internet finances services
satisfaction: An empirical study in Taiwan” [30].
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Figure 3. Conceptual framework of this research study.

As discussed above, a conceptual framework as shown in
Fig. 3 is developed and five hypotheses are erected to
identify factors influencing service satisfaction of cloud
storage systems as follows:



HI1: Perceived Usefulness positively influences the
Actual Use of Cloud Storage Systems.

H2: Perceived Ease of Use positively influences the
Actual Use of Cloud Storage Systems.

H3: Social Influence positively influences the Actual Use
of Cloud Storage Systems.

H4: Experience positively influences the Actual Use of
Cloud Storage Systems.

HS5: Actual Use positively influences
satisfaction of Cloud Storage Systems.

the User

IV. CONTRIBUTIONS AND FURTHER STUDY

The aim of this paper is to propose a conceptual
framework that can explain users’ satisfaction in using cloud
storage systems well. This theoretical framework is based on
TAM3, UTAUT2, and service satisfaction theory. The
author applies a decision-making process to explain users’
behavior. This conceptual framework is a contribution to the
mass of knowledge as a provision of a tool for predicting
users’ satisfaction in using the cloud storage systems. A
further study will be deployed as a stage of collecting data
from working people by using questionnaires and analyzing
data using a structural equation model constructed with
AMOS.
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