
Research Article
Investigating the Impact of Cloud Computing Vendor on the
Adoption of Cloud Computing

Ge Zhang , Lu Liu, and Hao Guo

School of Management Science and Engineering, Shandong University of Finance and Economics, Jinan 250014, China

Correspondence should be addressed to Ge Zhang; zhangge0606@163.com

Received 17 June 2021; Revised 4 November 2021; Accepted 4 December 2021; Published 26 December 2021

Academic Editor: Ramon Aguero

Copyright © 2021 Ge Zhang et al. *is is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Cloud computing offers significant impacts on organization by changing how information systems are developed, deployed,
operated, maintained, and paid for. *erefore, the adoption of cloud computing becomes the focus of relevant research; however,
previous studies have mostly studied the factors affecting cloud computing adoption from the perspective of adopters, ignoring
the influence of the vendors. *is study defines cloud service capability and develops scale to measure it from the perspective of
cloud computing vendors to empirically examine the impact of the supply-side of cloud computing. *e initial scale of cloud
service capability is constructed using qualitative research, and the formal scale is obtained after two rounds of pretest. *e
statistical results of matched data collected from 132 cloud computing vendors and their users show that cloud service capability
significantly affects cloud computing adoption. *is study shifts the research perspective on cloud adoption to make theoretical
contributions and management insights from the perspective of cloud computing vendors.

1. Introduction

Cloud computing is an outcome of combined technologies
such as the Internet, distributed systems, virtualization, and
multicore chips [1], which allows its users to access the
information technology infrastructure and applications on
demand through the Internet [2]. Compared to locally
deployed information technology applications and solu-
tions, cloud computing is characterized by virtualization,
dynamic and high scalability, on-demand deployment, and
high flexibility [3–5]. *ese characteristics have significantly
changed the way information systems are utilized. For ex-
ample, cloud computing reduces the difficulty of acquiring
software, allowing companies to obtain more software and
stronger computing power at a lower cost [6]; furthermore,
cloud computing can be combined with digital technologies
such as big data, the Internet of *ings (IoT), and artificial
intelligence to enhance the scope and depth of application of
these technologies [7].

As a result, the cloud computing market is growing
rapidly, and increasing traditional IT business starts to offer
cloud computing such asMicrosoft Azure and AmazonWeb

Services. According to the factor and facts’ latest report, the
global Cloud Computing Market in 2019 was approximately
USD 321 Billion and was expected to grow at a CAGR of 18%
and is anticipated to reach around USD 1025.9 Billion by
2026 (https://www.globenewswire.com/news-release/2021/
01/22/2162789/0/en/Global-Cloud-Computing-Market-
Size-Share-Will-Reach-USD-1025-9-Billion-by-2026-Facts-
Factors.html). *ese reports showed that, during the de-
livery of cloud computing, services play an important role in
cloud computing delivery because of its unique character-
istics [8]. However, some reports and studies [9] indicate
that the level of service in the cloud computing supply in-
dustry does not meet the needs of enterprises which intend
tomigrate their information systems to cloud, decreasing the
adoption of cloud computing. *e successful implementa-
tion of cloud computing necessitates the collaboration of
users and vendors [10]. With an increasing number of ge-
neric cloud products, the service quality of cloud computing
vendors is critical for users to select the right product and
implement it effectively [11]. Cloud computing vendors
must provide various services in addition to hardware and
software, owing to its technical characteristics and
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provisioning model [12], such as fully understanding the
customer’s business and customizing the development
process accordingly [13]. At the same time, emerging
technologies such as artificial intelligence and the IoTwhich
are deployed on cloud usually have had a greater impact on
business models and processes when applied within enter-
prises, making enterprises have more customized needs for
cloud computing [14] and thus requiring cloud computing
venders to provide better quality services.

However, the cloud computing vendors’ impact on the
adoption of cloud computing has not drawn the attention of
scholars. Extant studies mainly analyse the factors which
influence cloud computing adoption from the perspective of
adopters (e.g., [15]), which does not mean that such impact
from vendors is not important [16]. On the contrary, the
cloud computing vendors influence the adoption of cloud in
many diverse ways. For example, some studies have ex-
amined the impact of vendors in terms of perceived repu-
tation and trustworthiness among cloud computing users.
*e reputation of the vendor is found to affect the adoption
of cloud computing [17] and the quality of implementation
[18]. According to the signalling theory, the reputation and
credibility of the provider are a signal of the quality of the
service [19], which means that the quality of vendors’ service
has an important impact on the adoption and imple-
mentation of cloud computing [20]. Service quality which is
a trait of the vendor has been proved to be a critical factor of
the cloud computing adoption [21]. *erefore, there have
been calls for more research on service capability of cloud
computing vendors (e.g., [22–24]).

*erefore, this research propounds the research question
of how the cloud computing vendors impact the adoption of
cloud computing. *is study developed the construct of
cloud service capability and its scale by qualitative research.
Cloud computing vendors and adopters were interviewed
using a semistructured approach, and the data were analysed
under the guideline of grounded theory. After open coding,
axial coding, and forming data structure, the initial ques-
tionnaire was obtained. *en pilot test was conducted to
adjust the initial questionnaire. Finally, the formal scale was
got and used to empirically test cloud service capability’s
impact on the adoption of cloud computing.

*e main contribution of this paper is that it shifts the
research perspective from the adopter to the vendor, while
most previous researches focused on the adopter’s per-
spective and the cloud computing features perceived by the
adopters (e.g., [15, 25]). Specifically, this study defines cloud
service capability, which means the vendor’s ability to meet
the needs of enterprises migrating to cloud, and develops the
scale to measure it and then empirically tests the relationship
between the capability and cloud computing adoption. It
mainly contributes to constructing the concept of cloud
service capability and developing the scale, changing the
study of cloud computing adoption from the user’s per-
spective to that of the vendor, and discovering new factors
that affect cloud computing adoption. *e new factors ex-
tended existing technology acceptance models and frame-
works and deepened the understanding on cloud computing
as service rather than products.

*e rest of this paper is organized as follows: We first
review the relevant literature in Section 2. *en we present
the detailed research design and data collection process in
Section 3. *e results are presented in Section 4 and the
discussion is in Section 5. Section 6 concludes the paper with
the discussion of the study’s implications, limitations, and
future research directions.

2. Literature Review

Cloud computing has emerged as a result of the develop-
ment of parallel computing, distributed computing, and grid
computing, as well as the combination of technologies such
as the Internet, distributed systems, virtualization, and
multicore chips [1]. Its users can use the Internet to access
information technology infrastructure and applications on-
demand [2]. Cloud computing is classified as Infrastructure
as a Service (IaaS), Platform as a Service (PaaS), or Software
as a Service (SaaS) depending on how it is used by end-users
[2]. It also can be classified as public, private, or hybrid
clouds depending on the deployment method [26]. It is
distinguished from locally deployed information technology
solutions by virtualization, dynamic scalability, on-demand
deployment, high expansibility, and high flexibility [5].

Organizations that adopt cloud computing can benefit from
it in a variety of ways owing to its technical advantages. First,
cloud computing shares hardware and software resources,
allowing users to access and use a pool of ITservices through the
network on a pay-as-you-go basis rather than investing in in-
house computing resources, which can help reduce costs by
avoiding the huge expenses incurred in building an in-house IT
infrastructure [27, 28]. Especially for small- and medium-sized
enterprises, which usually cannot afford the heavy investment in
IT infrastructure, cloud computing can significantly reduce the
upfront investment and operating costs of IT services [4, 29].
Second, cloud computing outsources IT operations and
maintenance to the vendors, allowing enterprises to focus on
their core business processes [30].*ird, the scalability [31] and
agility [32] of cloud computing enable adopters to rapidly scale
their ITinfrastructure to respond to customer needs quickly and
become more agile and efficient in business operations [33].
Finally, cloud computing allows members of an organization to
work in a more flexible environment and facilitates collabo-
ration [34].

Despite many positive impacts for businesses, cloud
computing adoption still encounters significant resistance
[35, 36], making cloud computing adoption one of the hotspots
of relevant research [37, 38]. According to the review of Zhang,
Chen, and Li [39], the number of researches on cloud com-
puting adoption is increasing year by year, from 14 in 2011 to
167 in 2019. Academics generally study cloud computing
adoption from two perspectives: factors that promote adoption
and factors that hinder it.*emain factors that can facilitate the
adoption of cloud computing in an organization are top
management support [40], compatibility [41], the level of
informatization of the organization, and the competition faced
by the organization pressure [42], while factors that hinder the
adoption of cloud computing by enterprises are mainly security
and privacy of cloud computing [43, 44], the lack of legitimacy
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[45], and the overall social environment, such as poor IT in-
frastructure in developing countries [46]. *e main theories
used in related studies include the Technology-Organization-
Environment (TOE) framework [47], the Technology Accep-
tance Model (TAM) [48, 49], and migration theory [50].
Scholars have also integrated these theories to better explain the
adoption of cloud computing, for example, by integrating TOE
with TAM [51] and Diffusion of Innovation (DOI) Model with
TOE [52].

A review of the literature shows that studies on cloud
adoption have focused on users of cloud computing,
neglecting one key role, the vendors. Although the E of the
TOE model refers to environmental factors, it mainly ad-
dresses the macroeconomic policy and competitive envi-
ronment in which the firm is located [53], and the object of
the study is still firms migrating to cloud [54]. *us, the
extant studies lack exploration from the perspective of the
supply side of cloud computing. However, supply-side
factors also have an important impact on the selection and
implementation of cloud services by enterprises [55].
*erefore, attention should be given to the capabilities of the
supply-side [3].

Although software is still the carrier of cloud computing
[56], its technical characteristics and provisioning model lead to
strong service characteristics [57]; that is, in addition to the
hardware and software products deployed on cloud, it also
provides many supporting functions [12], which exerts higher
demands on the service capabilities of cloud computing ven-
dors. Because cloud computing enables highly elastic and
scalable service configurations [58], vendors must be able to
deliver additional resources and services tomeet users’ changing
or even extremely diverse needs. In terms of usage, because
cloud computing users access computing resources, software,
and hardware services remotely over the Internet [10], cloud
computing vendors must better understand the needs of their
users. Cloud computing vendors must be able to build a service
portfolio to meet customer needs, because the task is frequently
accomplished by combining different resources [59]. Because
cloud computing uses a “pay-as-you-go” billingmodel, inwhich
users only pay for the time they are subscribed [60], cloud
computing vendorsmust be able to offer services at a lower cost.
Users storing data in the cloudmay be concerned about security
and privacy breaches [61], so the vendorsmust understand how
to safeguard customer data security and privacy. In terms of
externalities, the more cloud users in the supply chain, the
greater the revenue generated per user [62]; therefore, cloud
computing vendors should have the ability to assist customers
in promoting cloud computing usage. *rough the literature
review, it can be found that the current situation necessitates
research from the perspective of cloud computing vendors
rather than just technical capabilities and offers new avenues for
research on the adoption of cloud computing.

3. Methods and Data

3.1. Development of the Scale of Cloud Service Capability.
In order to explore how the supply-side of cloud computing
influences its adoption, this study defines the cloud service
capability of cloud computing vendor which means the

vendor’s ability to meet the needs of enterprises migrating to
cloud, develop the scale to measure it, and empirically test its
impact on the adoption of cloud computing. *e develop-
ment process of the scale is shown in Figure 1.

Cloud service capability is a novel construct without
preexisting scale to measure it; therefore, the first task of this
study is to develop a scale for it. Following the guidelines
provided by MacKenzie, Podsakoff, and Podsakoff [63], 8
cloud computing vendors and 16 customers of these vendors
(two from each vendor) were interviewed in the field. *en
the qualitative data were analysed under the guideline of
grounded theory to obtain the questionnaire. *e work
followed the steps of open coding, axial coding, forming data
structure, and constructing initial questionnaires.

3.1.1. Open Coding. Open coding is to extract themes that
represent the data by analysing the raw data [64]. *is study
takes a quote from the cloud computing vendor (S01) as an
example to illustrate the operation of open coding. *e
manager in charge of S01 described their business:

“We mainly provide SaaS, such as smart industrial parks
and integrated e-commerce. We cooperate with Huawei and
Inspur, for example, our platform offers Huawei voice services
and financial software developed by Inspur. However, during
the process of implement of cloud computing, we found that
the requirements of every customer were different. We have to
provide customized services to satisfy them. We developed a
cloud platform for the entire industry chain. However, in fact,
the demand is different for every customer. Because in in-
formation technology industry, there may be very few standard
requirements, except for a few simple requirements. *is re-
quires us to create what each enterprise needs, so we focus on
the implement of cloud computing, and we adjusted the de-
velopment process to meet the various requirements of the
customers. For example, some enterprises require industrial
Internet. We predict customer needs by summing up expe-
rience and modify former-developed systems to meet the new
requirements. We offer the traceability system of the entire
industrial chain according the features of the customers
business scope.”

*e data were analysed verbatim to summarize the
meaning expressed by the interviewee in each sentence. *e
meaning was then expressed in concise language to obtain
themes list as follows:

(1) Providing SaaS;
(2) Mainly providing platform services and informa-

tion technology services to customers;
(3) *e requirements of each enterprise are different;
(4) Huawei, Inspur;
(5) Providing customized services;
(6) Predicting customer needs;
(7) *ere are very few standard requirements models;
(8) Each adopter has different requirements;
(9) Adjusting the development process for the

adopters;
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(10) Creating an industrial chain;
(11) Redevelopment of former systems to meet the new

requirements;
(12) Industrial Internet;
(13) Traceability system for the entire industry chain.

*emes (1) and (2) show the types of products and
services provided by S01, and themes (3), (7), and (8) show
the requirements of enterprises. *emes (5), (6), (9), and
(10) show the services that S01 provides to meet the cus-
tomized requirements of companies, which include sum-
marizing past service experiences, anticipating customer
needs, and adjusting the development process in the
implementation of cloud computing. *emes (4), (11), (12),
and (13) show that S01 integrated industry resources in-
cluding hardware infrastructure providers, such as Huawei,
and software providers, such as Inspur, to better serve the
adopters.

*is study conducted open coding to analyse all the data
collected by interview and a total of 895 themes were
obtained.

3.1.2. Axial Coding. Axial coding is the process that cate-
gorizes the themes obtained by open coding to get subjects
[65]. Table 1 is an example of the axial coding of technical
capability.

*e internal consistency validity of the axial coding
should be measured. *is study followed the principles
offered by Cicchetti [66] and MacKenzie et al. [63] to ex-
amine internal consistency validity. After calculation,
evaluation, and adjustment, the cross-discrimination reli-
ability all achieved an excellent level of 0.9 or higher, which
demonstrates that the results of axial coding were acceptable.

3.1.3. Forming Data Structures. *is step uses the aggregate
coding to form the data structure to obtain the dimensions
of cloud service capabilities and the questionnaire. In this
study, since open coding and axial coding had been con-
ducted, aggregating the results of coding can form data
structure. Table 2 is an example of the aggregate coding of
technical capability.

Data structure, on the one hand, forms an overall de-
scription for the data and, on the other hand, shows how this
study develops the data into construct and its dimensions. It
demonstrates the content and structure of the construct
comprehensively to present persuasive evidence and show
the chain from data to construct. *erefore, the data
structure can be used to form a preliminary questionnaire.

3.1.4. Constructing Initial Questionnaires. After forming
data structure, the initial questionnaire was obtained, where
the results of aggregate coding were used as dimensions of

Developing the Initial Scale

Collecting Data for Pilot Test

Testing Reliability and Validity and
Refining the Scale

Assessing the Improved Scale 

Formal Scale

Interviewing with Cloud Computing Vendors and
Their Customers

Generating Items

Analyzing Qualitative Data by Coding Technique

Assessing the Content Validity

Distributing Questionnaires to Cloud Computing
Vendors and Collecting the Return Data

Analyzing the Quality of the Data

Testing Reliability and Validity

Deleting Unqualified Items

Selecting a New Sample and Repeating the
Previous Two Steps

Defining Cloud Service Capability

iteration 

Note: iteration ends till the data meet the statistical criteria 

Figure 1: *e technical roadmap of cloud service capability scale development.
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the construct, and the subjects of axial coding were used as
items of the questionnaire. *en, the pilot test was con-
ducted to examine the reliability and validity of the scale.

In order to examine the reliability and validity of the
scale, a pretest was conducted in the form of questionnaires.
*e items of the initial scale were measured by 7-point Likert
scales. *e test subjects scored the items according to their
actual situation, where 1 to 7 indicated their level of
agreement with the situation described in the question items,
with 1 indicating strongly disagree and 7 indicating strongly
agree. Before distributing the questionnaire to collect data,
two experts in the field of cloud computing were invited to
verify the questionnaire and provide feedback on the in-
structions, the items (including its wording), and the
structure of the questionnaire. After reading the question-
naire and filling it out, they indicated that no major changes
were necessary except for some minor issues in wording.
*ey also confirmed that the whole questionnaire was clearly
presented and was easy to understand.

*e questionnaires were distributed to the second (2018)
and third (2019) batches of excellent vendors of cloud com-
puting which were approbated by the Department of Industry
and Information Technology of Shandong Province and Jinan

City Bureau of Industry and Information Technology. 144
vendors were recommended by the Provincial Department of
Industry and Information Technology, and 118 vendors were
recommended by the municipal Bureau of Industry and In-
formation Technology. After removing the duplicate vendors
from the 2 recommended lists, a total of 182 cloud computing
vendors were obtained. *e questionnaires were distributed
through “Public Service Platform for Promoting Enterprises in
Shandong Province to Migrate to Cloud,” a website through
which the Shandong Province evaluated the status of enter-
prises migrating to cloud. *e questionnaire was uploaded to
this platform, and a notification was sent to the sample en-
terprises. *en, the head of the enterprise or the head of the
business department logged in to the website and filled out the
questionnaire. A total of 142 questionnaires were collected.

After the questionnaires were collected, their quality was
examined. *e questionnaires with all questions were scored
the same, and those that took less than three minutes to
complete were excluded.*is exclusion is based on the fact that
if a questionnaire filler fills in more than 15 question items in
1minute, there is a high probability that he did not fill in the
questionnaire carefully or even chose randomly to complete it
[67]. *e final number of usable questionnaires was 121.

Table 1: Example of the axial coding of technical capability.

Axial coding (subjectives) Open coding (themes)

We are very capable of developing
cloud computing

(1) We rank the first in the province for storage; (2) we are the leading cloud server in China; (3)
each technician should know 2 or more programming languages; (4) our product is better than

the peers.

We are constantly updating our
technology

(1) We train our employees to keep them updated with the latest technology; (2) we offer private
cloud, public cloud, and now multicloud; (3) the architecture of our products has been updated

for several generations.

Our products are highly scalable
(1) We examine the original system of the enterprise and try to achieve data sharing; (2) our
products are very easy to expand; (3) all products are developed in a modular approach; (4) new

modules can be added at any time.
Our products have very high
performance

(1)*e failure warning system deployed on our servers has an accuracy rate of more than 98%; (2)
compared to the customer’s own storage room, ours is massive.

Our products are highly flexible
(1) We can always change our service according to the customer’s requirement; (2) there are
many standard modules of our product, which can be changed according to the business

processes.

Table 2: Example of the aggregate coding of technical capability.

Aggregate coding
(dimensions) Axial coding (subjectives) Open coding (themes)

Technical capability

We are very capable of
developing cloud computing

(1) We rank the first in the province for storage; (2) we are the leading cloud
server in China; (3) each technician should know 2 or more programming

languages; (4) our product is better than the peers.

We are constantly updating our
technology

(1) We train our employees to keep them updated with the latest technology;
(2) we offer private cloud, public cloud, and now multicloud; (3) the
architecture of our products has been updated for several generations.

Our products are highly scalable
(1) We examine the original system of the enterprise and try to achieve data

sharing; (2) our products are very easy to expand; (3) all products are
developed in a modular approach; (4) new modules can be added at any time.

Our products have very high
performance

(1)*e failure warning system deployed on our servers has an accuracy rate of
more than 98%; (2) compared to the customer’s own storage room, ours is

massive.

Our products are highly flexible
(1) We can always change our service according to the customer’s

requirement; (2) there are many standard modules of our product, which can
be changed according to the business processes.
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*e recovered data were then statistically analysed to
verify the reliability and validity of the scale. Reliability
analysis was tested using Cronbach’s alpha and the Cor-
rected Item-Total Correlation (CITC). According to the
results of the data analysis, the alpha values for each di-
mension of the initial scale were >0.7, which met the sta-
tistical criteria, and no question items had CITC values less
than 0.4; thus, there was no need to remove the items.

Next, KMO and Bartlett’s tests were conducted to verify
whether the data is suitable for factor analysis. *e data
analysis resulted in a KMO value of 0.939, which is greater
than the critical value of 0.9. *e significance level of Bar-
tlett’s test was 0.000, which met the significance level of the
0.05 criterion, which indicated that the scale was suitable for
factor analysis.

Subsequently, the data were subjected to principal
component analysis. From the results of the data analysis,
the first component eigenvalue is 14.641, and the variance
contribution is 19.13%, while the second component ei-
genvalue is 3.336, and the variance contribution is 15.65%. It
is from the eighth principal component that the eigenvalue
starts to be less than 1. According to one of the conditions of
factor analysis, the eigenvalue is greater than 1; thus, the
sample data can be extracted into seven principal compo-
nents. *e cumulative contribution of these components
reaches 84.29%, which covers most of the information of
cloud service capability; therefore, the scale has good
validity.

Finally, the data were collected to conduct exploratory
factor analysis. *e results revealed that most of the question
items were clustered under each of the constructs of cloud
service capability, but question items 15, 18, and 19 had
strong loadings on both component 3 and component 5
(meaning that the difference in loadings on the two com-
ponents was only less than 0.4), and question item 12 had
strong loadings on both component 2 and component 4.
*us, according to the rules of factor analysis, question items
12, 15, 18, and 19 were deleted along with question item 9,
which did not have strong loadings on all seven main
components (all less than 0.5). Question item 3 had a greater
loading on component 7 than on component 1, and question
item 36 had a greater loading on component 5 than on
component 6; therefore, the construct reflected by the
question item needed to be adjusted. Ultimately, question
items 12, 15, 18, and 19 were deleted while adjusting for the
constructs reflected in question items 3 and 36.

After the scale was pretested for refinement, it is nec-
essary to select new sample to retest the refined scale [63].
*e same method was chosen for this retest as for the
previous pretest, following the same criteria for distributing
the questionnaire and collecting data. To avoid sample
duplication between the two pretests, a sample pool of cloud
computing vendors in Zibo City was selected, and 153 valid
questionnaires were collected. Exploratory factor analysis
was performed on these questionnaires, and the results of
these are shown in Table 3. *e data results showed that the
loadings of all question items met the statistical criteria, and
the average variance extracted (AVE) and composite reli-
ability (CR) values of each dimension were calculated using

AMOS.*e AVE of all dimensions was greater than 0.5, and
the CR was greater than 0.7 in all, indicating that the scale
had good reliability and convergent validity.*e final formal
scale for measuring cloud service capability was obtained.

3.2. Research Model and Hypothesis Development.
According to the conceptualization of the construct of cloud
service capability and the development of its scale as this
paper discussed above, the cloud service capability can be
divided into 7 dimensions which are technical, security,
customer domain knowledge, marketing, consulting, plat-
form, and responsiveness. All of them have the positive
impact on cloud computing adoption; then we will elaborate
the hypotheses by explaining the relationships of them in the
rest of this section; the research model is shown in Figure 2.

3.2.1. ,e Relationship between Technical Capability and
Cloud Computing Adoption. Technical capability refers to
the cloud computing vendors’ ability to develop advanced
cloud computing products and keep technical advantages of
the products. Technical factors are important determinants
of the adoption of cloud computing. For example, the
complexity of cloud computing is an important factor that
influences its adoption, and the more complex cloud
computing is, the more reluctant companies are to adopt it.
*e ease of access and scalability of cloud computing and the
stability and powerful storage capacity of it would also
enhance the likelihood of user adoption [15, 68]. *e
technical capability of cloud computing vendors influences
the complexity of these products, and providers with strong
development capability can develop more concise cloud
computing products, such as more adaptable cloud desktop
office systems [69], thus enhancing cloud computing
adoption. *erefore, we propose the following hypothesis:

H1: Technical capability positively influences the
adoption of cloud computing.

3.2.2. ,e Relationship between Security Capability and
Cloud Computing Adoption. Security capability refers to the
cloud computing vendors’ ability to protect the security and
privacy of customer data. Cloud computing requires users to
store their data in the cloud, which leads users to lose
complete control over their data [70] and raises concerns
about data security and privacy issues [71]. *e fact that the
users’ data are stored in the same resource pool in cloud
computing might introduce their concerns about data
leakage [72]. *us, security issues become a significant
hindrance to the adoption of cloud computing [73, 74].
Some research states that, for SMEs, the lack of capital,
technology, and personnel will lead to the low security of
information systems, while cloud computing providers will
invest more in security and have professionals responsible
for system security due to their professionalism [75].
*erefore, security should not be a hindrance for enterprises
to adopt cloud computing; instead, adopting cloud com-
puting is the best option for SMEs to achieve higher security
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levels for their information systems [76]. *erefore, we
propose the following hypothesis:

H2: Security capability positively influences the adoption
of cloud computing.

3.2.3. ,e Relationship between Customer Domain Knowl-
edge Capability and Cloud Computing Adoption.
Customer domain knowledge capability refers to the cloud
computing vendors’ ability to master the customer’s domain
knowledge and use it to provide better services to the
customer. In software development, customer domain
knowledge capability is important [77]; customer expertise
enables the developers to better understand customer needs
[78], provide customized products or services based on these
needs [79], and adapt their own development process to suit
customer needs [13], thus increasing the likelihood of
product or service adoption. *erefore, in cloud computing,

vendors who have more customer domain knowledge can
eliminate customers’ business concerns [80], improve ser-
vice quality [81], and offer a better experience, which then
also increases the likelihood of cloud adoption [82]. Ad-
ditionally, for providers, the better the understanding of
their customers is, the better the experience they can provide
to them, thus enhancing the adoption of cloud computing.
*erefore, we propose the following hypothesis:

H3: Customer domain knowledge capability positively
influences the adoption of cloud computing.

3.2.4. ,e Relationship between Marketing Capability and
Cloud Computing Adoption. Marketing capability refers to
the cloud computing vendors’ ability to educate potential
customers about cloud computing and promote them to use
it. Cloud computing as an emerging technology has low user
acceptance and requires market education for users [83] in

Table 3: Factors analysis of modified cloud service capability.

Items Loading AVE α CR

Technical capability (TECC)

We are very capable of developing cloud computing 0.587

0.509 0.905 0.900
We are constantly updating our technology 0.652

Our products are highly scalable 0.730
Our products have very high performance 0.791

Our products are highly flexible 0.706

Security capability (SECC)

We do not snoop on our customers’ data 0.813

0.690 0.885 0.792We do not steal our customers’ data 0.828
We invest in security technology 0.794
Data security is our main concern 0.692

Customer domain knowledge
capability (CDKC)

We know our clients’ industries 0.607

0.560 0.828 0.792
We are familiar with the business in which our clients are involved 0.861

We adapt the cloud implementation process to the customer’s
requirements 0.705

We will adapt the cloud architecture to the customer’s requirements 0.894

Marketing capability (MARC)

Our prices are very advantageous 0.664

0.569 0.704 0.629
We offer our customers a discount on ongoing use 0.626

We will show our customers the benefits of cloud computing 0.752
We show our customers what we have to offer 0.615

We offer marketing education campaigns to potential customers 0.611

Consulting capability (CONC)

We help CIOs convince CEOs of the importance of cloud computing 0.739

0.574 0.839 0.691

We will advise on client management 0.521
We help companies plan and optimize their business processes with

cloud computing 0.717

We help companies transform their business models with cloud
computing 0.791

We help companies leverage the cloud for digital transformation 0.558
We help our clients integrate their upstream and downstream

businesses 0.791

Platform capability (PLAC)

We do not lock our customers into the cloud services we offer 0.622

0.552 0.705 0.501

*ere is compatibility betweenmy cloud computing product and other
companies’ cloud computing products 0.717

We offer complete cloud computing solutions 0.791
We integrate infrastructure providers 0.760

We integrate SaaS providers 0.791
We have integrated PaaS providers 0.807

Responsiveness (RESP)

Customer cloud services are running very stably 0.654

0.759 0.901 0.747
We can be alerted immediately to problems in the operation of

customer clouds 0.516

We can respond immediately to problems in customer cloud
operations 0.685
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order to increase their adoption [84]; moreover, marketing
plays a vital role in increasing the product awareness among
customers and consumers of the product [85]. Cloud
computing vendors can also offer discounts when companies
continue to subscribe to the service as a promotional tool—a
crucial factor for enhancing cloud adoption [86]. *erefore,
we propose the following hypothesis:

H4: Marketing capability positively influences the
adoption of cloud computing.

3.2.5. ,e Relationship between Consulting Capability and
Cloud Computing Adoption. Consulting capability refers to
the ability of cloud computing vendors to provide relevant
consulting to customers to improve customer management
during which they provide cloud products to the customers.
Cloud computing vendors can help CIOs of their customers
to gain top management support when providing cloud
product [87] or provide relevant consulting directly to CEOs
to obtain support for cloud implementations [88, 89]. When
combined with technologies such as big data and the IoT,
cloud computing might transform organizational business
models more profoundly than traditional information sys-
tems [90] to achieve digital transformation; consulting can
help the transformation through imitation [91]. *erefore,
cloud computing adoption can be enhanced if cloud vendors
can provide relevant consulting to costumers. We propose
the following hypothesis:

H5: Consulting capability positively influences the
adoption of cloud computing.

3.2.6. ,e Relationship between Platform Capability and
Cloud Computing Adoption. Platform capability refers to
the ability of a cloud computing vendors to integrate supply-
side resources to provide a “packaged” solution to its cus-
tomers. Cloud computing has positive network externalities
[92], and cloud service providers with stronger platform
capability can reduce the complexity and increase the

compatibility of cloud services [68], as well as reducing
uncertainty in cloud service implementation [93], thereby
increasing the adoption of these services. *erefore, we
propose the following hypothesis:

H6: Platform capability positively influences the adop-
tion of cloud computing.

3.2.7. ,e Relationship between Responsiveness and Cloud
Computing Adoption. Responsiveness refers to the ability of
cloud computing vendor to find errors and deal with them in
a timely manner to ensure that the customer’s operations are
not significantly affected when the cloud fails. As the use of
cloud computing is a continuous behaviour, the vendor’s
ability to provide continuous support to the user during the
process is an important reason to influence its adoption.
Previous studies from the user’s perspective have attributed
the support provided by the vendor to security [46] or
perceived ease of use [94]. However, in fact, since the
characteristics of cloud computing are more inclined to
services, it is no longer appropriate to reuse the support of
product characteristics. From another perspective, since
cloud services are hosted in the cloud and users do not need
specialized technicians, there is a greater need for cloud
service providers to be able to react quickly to failures in
cloud computing usage [28]. *erefore, we propose the
following hypothesis:

H7: Responsiveness positively influences the adoption of
cloud computing.

3.3. Measurement

Cloud Service Capability.*e scale of cloud service capability
was developed by ourselves.

,e Adoption of Cloud Computing. *e scale of adoption of
cloud computing was adapted from the scale used by Oli-
veira, *omas, and Espadanal [52]. Since the original scale is

Technical Capability 

Cloud Service Capability

Security Capability

Customer Domain 
Knowledge Capability

Marketing Capability

Consulting Capability

Platform Capability

Responsiveness

Cloud Computing
Adoption 

Figure 2: *e model of this research.
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in English, this research adopted back-translation proce-
dures [95] to ensure that the English and Chinese versions of
the questionnaire convey the same meaning. First, a Ph.D.
student major in information systems was invited to
translate the scale into Chinese; then, another Ph.D. student
was asked to translate the translated scale back into English,
and it was ensured that the two Ph.D. students worked
independently of each other. Finally, a bilingual professor of
information systems compared the back-translated version
with the original English version of the questionnaire to test
their consistency.

*e data of the adoption of cloud computing was col-
lected from the users of the vendors to form matched data.
As there are more than two users matched to each vendor,
this study assessed the agreement within the responses from
users served by the same vendor via rwg to ensure that we
could average across responses [96]. Results showed that the
median and mean level of users’ agreement for adoption of
cloud computing were each above 0.70 (with 93.3% of re-
sponses having an agreement of over 0.70), which indicates
substantial agreement within the responses from users
served by the same vendor.*erefore, the values of adoption
of cloud computing were based on the average of the users
served by the same vendor.

Control Variables. In this study, the types and sizes of the
vendors were selected as control variables. *e types and
sizes of cloud computing vendors are the signals of the
quality of their offers and capability [18, 19] and make a
significant difference in information security, privacy, and
business integrity of their products, which can affect users’
feelings on cloud computing and thus their adoption of
cloud computing [97, 98]. *e types of cloud vendors can be
categorized into IaaS vendors, PaaS vendors, SaaS vendors,
and hybrid vendors [2] and they are valued by 0, 1, 2, and 3,
respectively. *e size is measured by the number of em-
ployees in the vendors. *e complete questionnaire can be
seen in the Appendix.

3.4. Data Collection. *is study adopted a match data col-
lection approach to gather data and test the proposed hy-
potheses, in which questionnaires on cloud service capability
were filled out by cloud computing vendors, and those on
cloud adoption were filled out by the customers corre-
sponding to the vendors. Each vendor was required to
contact at least five customers to fill out the questionnaire.
To avoid using the same sample as when developing the
cloud service capability scale, the cloud computing vendors
in Qingdao and Yantai and other cities in Shandong
Province were selected, and they were also asked to contact
their customers to fill in the scales on cloud adoption. *e
scales weremarked in our study to ensure thematch between
the independent and dependent variables in the data
analysis. *e questionnaire was distributed to 202 vendors,
and 163 completed questionnaires were eventually returned.
Among the 163 vendors that returned questionnaires, 144
returned with at least five of the customers they served who
completed the questionnaire on cloud computing adoption.

After removing questionnaires in which the response time
was significantly out of the normal time frame and where the
same result was selected for all questions, a total of 132
questionnaires were obtained from vendors and 837 ques-
tionnaires from the customers, corresponding to an average
of 6.34 customers per vendor.

4. Data Analysis and Hypothesis Testing

4.1. Nonresponse Bias Test and Common Method Bias Test.
According to the test for nonresponse bias proposed by
Armstrong and Overton [99], the sample was divided into
two groups according to the order of responses and inde-
pendent-samples t-tests were conducted, which showed no
significant difference in the variable scores between the two
groups. *us, this study showed no significant nonresponse
bias. *is study applied the following methods to test for
common method bias. First, according to Harman’s single-
factor test [100], all question items of independent variables
and dependent variables were subject to principal compo-
nent analysis, and a total of eight factors were extracted using
eigenvalues greater than 1. *e total variance explained by
the first factor is 16.472%. Second, in the case of serious
common method bias, the correlation coefficient between
the constructs would be very high, for example, possibly
higher than 0.9 [101], while the highest of the correlation
coefficients between the constructs in this study was 0.565.
*erefore, combining the above two methods, serious
common method bias did not exist in our study.

4.2.Descriptive StatisticalAnalysis. Table 4 demonstrates the
descriptive statistical analysis results of the sample. It is
observed that most of the cloud computing vendors provide
hybrid services (58.18%). One possible reason for the
smallest share of cloud service providers in the infrastructure
category is the high cost of acquisition, installation, and
maintenance of cloud computing and storage equipment.
Regarding enterprise size, cloud service providers are all
small, with 72.26% of the providers employing only 1–99
individuals. A possible reason is that the cloud service in-
dustry and providers are undergoing a period of develop-
ment, resulting in the small size of enterprises. In addition,
the analysis of the questionnaire reveals that infrastructure
providers are large—a situation similar to that of infra-
structure providers in other industries, where only few of
them are needed to meet a large number of infrastructure
needs. *is is also consistent with the least share in the
infrastructure category of cloud computing services.

4.3. Confirmatory Factor Analysis. In this study, the co-
variance-based structural equation model (CB-SEM)
approach was used to perform confirmatory factor
analysis (CFA). CB-SEM has greater advantages over
partial least-squares-based structural equation model
(PLS-SEM) in terms of the model fit analysis, and the CB-
SEM models are more suitable for factor-based models
[102, 103]. *erefore, this research chose AMOS to
conduct the confirmatory factor analysis on the
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questionnaire data, which consisted mainly of the
goodness of fit (GoF) analysis, as well as the reliability and
validity tests.

In terms of the GoF of the model, this study performed a
one-, two-, three-, four-, five-, six-, and seven-factor model
fit analysis for cloud service capability (see Table 5). *e
results indicate that the seven-factor model had the best fit
(χ2/df� 1.713; CFI� 0.972; TLI� 0.958; RMSEA� 0.088;
SRMR� 0.057) [104–106]. *erefore, this study used cloud
service capability as a seven-factor construct to examine each
of these seven dimensions on cloud computing adoption.

*en, we used AMOS to assess the reliability and
validity of the scale data. As shown in Table 6, Cronbach’s
alpha coefficients of all constructs are over 0.7, suggesting
sufficient construct reliability [107, 108]. *e AVE of each
construct exceeds 0.5, and the CR of each construct is
above 0.7, thus suggesting sufficient convergent validity
[109–111].

Table 7 shows the correlation matrix between the vari-
ables. *e results show that the square root of each con-
struct’s AVE is much greater than the construct’s
correlations with any other construct, suggesting great
discriminant validity [112].

4.4. Hypothesis Testing. Finally, SPSS was used to test the
hypotheses and obtain the regression coefficients for each
hypothesis. Figure 3 presents and visualizes our results.

As shown in Figure 3, the model explains 40.5% of the
variance for cloud computing adoption, suggesting that our
research model has good explanatory power. Technical
capability (β� 0.060, p< 0.001), security capability
(β� 0.120, p< 0.001), customer domain knowledge capa-
bility (β� 0.293, p< 0.001), marketing capability (β� 0.207,
p< 0.001), consulting capability (β� 0.390, p< 0.001),
platform capability (β� 0.526, p< 0.001), and responsive-
ness (β� 0.168, p< 0.05) of cloud computing vendors all
have significant and positive effect on cloud computing
adoption, which supports hypotheses H1–H7. *e results
show that all the dimensions of cloud service capability
significantly affect the adoption of cloud computing. De-
tailed conclusions for each hypothesis are shown in Table 8.

It is also worth noting that, among the control variables,
cloud computing vendor size (β�1.244, p< 0.001) has
significant and positive influence on cloud computing
adoption, which means that users are more willing to adopt
cloud computing when the vendors are larger; and the types
of vendors also have significant and positive influence on
cloud computing adoption (β� 0.089, p< 0.05). *ese are in
line with common understanding that the size and types of
vendors can impact their customers to adopt their products.

5. Discussion

*e research question of this study is how the cloud com-
puting vendors affect the adoption of cloud computing. *is
paper constructed the conceptualization of cloud service
capability, developed scale to measure it, and empirically
tested the relationships between it and adoption of cloud
computing. Cloud service capability was defined as cloud
computing vendor’s ability to meet the needs of enterprises
migrating to cloud, including 7 dimensions which are
technical, security, marketing, consulting, platform, cus-
tomer expertise, and responsiveness. *e statistical analysis
shows that all of the dimensions of cloud service capability
significantly affect the adoption of cloud computing.

Technical capability of the vendors defines the traits of
their offerings. Vendors with strong technical capability can
develop cloud computing offerings that are more techno-
logically advanced and easier to use which can enhance user’
perceived ease of use and perceived usefulness. *ese factors
had been proved to increase the adoption of cloud
computing.

For security capability, concerns about the security and
privacy of cloud computing are important factors that deter
enterprises from migrating to the cloud. Vendors with
stronger security capability can improve the security of the
data stored by customers in the cloud and reduce the
likelihood of data leakage, thus promoting the adoption of
cloud computing.

For customer domain knowledge capability, having
stronger capability in this regard can better meet the unique
needs of customers, offer more services relevant to their
business [113], and enhance their performance expectations
[83], thereby increasing cloud computing adoption.

Stronger marketing capability makes customers better
informed of cloud services through market education and
reducing the lack of awareness of cloud services [33]. It also
enables businesses to discover the benefits of cloud com-
puting without a trial [10], thus enhancing its adoption.

Making consulting available to customers can enable
cloud implementation to be supported by the organization’s
top management [114], eliminate customer business con-
cerns [80], and improve customer ITmanagement structures
and processes [47], thus enhancing the adoption of these
services.

Platform capability refers to the ability of a cloud service
provider to integrate supply-side resources to provide a
“package” solution to its customers. Cloud service providers
with greater platform capability can reduce the complexity
of cloud services, increase their compatibility [68], and
reduce uncertainty in cloud service implementation [93],
thereby increasing adoption.

Table 4: Descriptive statistical analysis of cloud service providers.

Type of service Percentages (%) Business size (persons) Percentages (%)
IaaS vendors 5.11 1–99 72.26
PaaS vendors 12.41 99–499 18.98
SaaS vendors 24.31 499–1000 7.20
Integrated vendors 58.17 >1000 1.56
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Table 6: Results of confirmatory factor analysis.

Constructs Items Loading AVE α CR

Cloud computing adoption (ADOP) ADOP1 0.762 0.558 0.845 0.716ADOP2 0.731

Technical capability (TECC)

TECC1 0.721

0.561 0.812 0.864
TECC2 0.624
TECC3 0.759
TECC4 0.803
TECC5 0.821

Security capability (SECC)

SECC1 0.853

0.646 0.893 0.879SECC2 0.796
SECC3 0.835
SECC4 0.725

Customer domain knowledge capability (CDKC)

CDKC1 0.759

0.659 0.875 0.885CDKC2 0.887
CDKC3 0.792
CDKC4 0.804

Marketing capability (MARC)

MARC1 0.726

0.598 0.807 0.881
MARC2 0.785
MARC3 0.812
MARC4 0.698
MARC5 0.836

Consulting capability (CONC)

CONC1 0.698

0.613 0.872 0.904

CONC2 0.769
CONC3 0.832
CONC4 0.846
CONC5 0.697
CONC6 0.839

Platform capability (PLAC)

PLAC1 0.722

0.609 0.893 0.903

PLAC2 0.773
PLAC3 0.824
PLAC4 0.818
PLAC5 0.687
PLAC6 0.845

Responsiveness (RESP)
RESP1 0.736

0.586 0.905 0.809RESP2 0.755
RESP3 0.803

Table 5: *e GoF of the model.

Model χ2/df CFI TLI RMSEA SRMR
Seven-factor:
TECC, SECC, CDKC, MARC, CONC, PLAC, RESP 1.713 0.972 0.958 0.088 0.057

Six-factor:
TECC, SECC, CDKC, MARC, CONC, PLAC+RESP 2.479 0.894 0.897 0.124 0.078

Five-factor:
TECC, SECC, CDKC, MARC, CONC+PLAC+RESP 3.251 0.883 0.868 0.156 0.098

Four-factor:
TECC, SECC, CDKC, MARC+CONC+PLAC+RESP 3.892 0.871 0.798 0.203 0.102

*ree-factor:
TECC, SECC, CDKC+MARC+CONC+PLAC+RESP 4.689 0.736 0.714 0.236 0.113

Two-factor:
TECC, SECC+CDKC+MARC+CONC+PLAC+RESP 6.892 0.691 0.667 0.244 0.121

One-factor:
TECC+ SECC+CDKC+MARC+CONC+PLAC+RESP 8.560 0.667 0.556 0.287 0.126

+ means fusion; CFI: comparative fit index; TLI: Tucker-Lewis index; RMSEA: root mean square error of approximation; SRMR: standardized root mean
square residual; TECC: technical capability; SECC: security capability;CDKC: customer domain knowledge capability;MARC: marketing capability;CONC:
consulting capability; PLAC: platform capability; RESP: responsiveness.
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*e use of cloud computing is a continuous process, and
if failures occur and are not resolved, this will reduce the
stability of customers’ operation. However, greater re-
sponsiveness will enhance stability [94], security, and trust
[46] of the cloud computing, thus enhancing the adoption of
cloud services.

Similar concepts had been raised in previous research,
such as the work of Carroll, Helfert, and Lynn [23], which
defined cloud service capability and developed an

assessment framework. However, Carroll et al.’s study, on
one hand, assessed cloud service capability from the per-
spective of the adopters. On the other hand, the cloud
computing was in infancy so that a lot of characteristics had
been neglected in that study. *is paper’s results are more
objective and direct for the data are from the vendors, and
the dimensions of cloud service capability such as platform
capability and consulting capability are new advance in
cloud computing, making the findings more precise.

Security Capability

Customer Domain
Knowledge Capability

Marketing Capability

Consulting Capability

Platform Capability

Responsiveness

Cloud Computing
Adoption

(R2=0.405)

Controls:

Cloud Computing
Vendor Size 

Types of Cloud
Computing Vendors

Technical Capability

Cloud Service Capability

Notes: *p < 0.05; **p < 0.01; ***p < 0.001

0.060***
0.120***

0.293***

0.207***

0.390***

0.526***

0.168*

1.244***

0.089*

Figure 3: Results of hypothesis testing.

Table 8: Conclusions of hypothesis testing.

Hypotheses β p Conclusions
H1 Technical capability positively influences the adoption of cloud computing. 0.060 <0.001 Supported
H2 Security capability positively influences the adoption of cloud computing. 0.120 <0.001 Supported
H3 Customer domain knowledge capability positively influences the adoption of cloud computing. 0.293 <0.001 Supported
H4 Marketing capability positively influences the adoption of cloud computing. 0.207 <0.001 Supported
H5 Consulting capability positively influences the adoption of cloud computing. 0.390 <0.001 Supported
H6 Platform capability positively influences the adoption of cloud computing. 0.526 <0.001 Supported
H7 Responsiveness positively influences the adoption of cloud computing. 0.168 <0.05 Supported

Table 7: Correlation coefficient matrix.

ADOP TECC SECC CDKC MARC CONC PLAC RESP
ADOP 0.75
TECC 0.06∗ 0.75
SECC 0.35∗∗ 0.40∗∗∗ 0.80
CDKC 0.29∗∗∗ 0.49∗∗∗ 0.49∗∗ 0.81
MARC 0.03∗∗∗ 0.41∗∗ 0.09∗∗ 0.60∗∗ 0.77
CONC 0.36∗∗∗ 0.25∗∗ 0.06∗ 0.40∗∗∗ 0.55∗∗∗ 0.78
PLAC 0.47∗∗∗ 0.23∗∗ 0.12∗∗ 0.32∗∗ 0.46∗∗∗ 0.45∗∗ 0.78
RESP 0.15∗ 0.04∗∗ 0.02∗ 0.02∗ 0.03∗∗ 0.02∗ 0.00 0.77
MEAN 5.82 5.02 5.36 5.96 5.32 5.15 5.46 5.23
S.D. 1.02 1.32 1.36 0.96 0.85 1.12 0.65 0.96
MIN 1 1 1 1 1 1 1 1
MAX 7 7 7 7 7 7 7 7
Notes: ∗ p< 0.01; ∗ ∗ p< 0.01; ∗ ∗ ∗ p< 0.001. *e diagonal bold numbers are the square roots of factors’ AVE.
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6. Conclusions

Extant research mainly studied the factors which influence the
adoption of cloud computing from the adopter side, while its
delivery model and scalability characteristics make the role of its
vendor service capabilitiesmore important.*erefore, this study
shifts the research perspective from the adopter to the supplier.
*is study conceptualized the construct of cloud service

capability and developed the scale of it by qualitative research
and identified seven dimensions of cloud service capability. After
the pretest, the formal scale to measure cloud service capability
was obtained.*en, this research empirically tested the influence
of these capabilities on cloud computing adoption, and the
results showed that all 7 capabilities can promote cloud com-
puting adoption. *e rest below depicts the implications of this
work and gives the future research directions.

Table 9:

# Measurement Item
Demographic information: filled by vendors

1 What’s type of service your firm offers? IaaS; PaaS; SaaS; hybrid.
2 How many employees does your firm employ?

Cloud service capability (developed by ourselves): filled by vendors
From 1 (strongly disagree) to 7 (strongly agree).

(1) Technical capability
TECC1 We are very capable of developing cloud computing.
TECC2 We are constantly updating our technology.
TECC3 Our products are highly scalable.
TECC4 Our products have very high performance.
TECC5 Our products are highly flexible.

(2) Security capability
SECC1 We do not snoop on our customers’ data.
SECC2 We do not steal our customers’ data.
SECC3 We invest in security technology.
SECC4 Data security is our main concern.

(3) Customer domain knowledge capability
CDKC1 We know our clients’ industries.
CDKC2 We are familiar with the business in which our clients are involved.
CDKC3 We adapt the cloud implementation process to the customer’s requirements.
CDKC4 We will adapt the cloud architecture to the customer’s requirements.

(4) Marketing capability
MARC1 Our prices are very advantageous.
MARC2 We offer our customers a discount on ongoing use.
MARC3 We will show our customers the benefits of cloud computing.
MARC4 We show our customers what we have to offer.
MARC5 We offer marketing education campaigns to potential customers.

(5) Consulting capability
CONC1 We help CIOs convince CEOs of the importance of cloud computing.
CONC2 We will advise on client management.
CONC3 We help companies plan and optimize their business processes with cloud computing.
CONC4 We help companies transform their business models with cloud computing.
CONC5 We help companies leverage the cloud for digital transformation.
CONC6 We help our clients integrate their upstream and downstream businesses.

(6) Platform capability
PLAC1 We do not lock our customers into the cloud services we offer.
PLAC2 *ere is compatibility between my cloud computing product and other companies’ cloud computing products.
PLAC3 We offer complete cloud computing solutions.
PLAC4 We integrate infrastructure providers.
PLAC5 We integrate SaaS providers.
PLAC6 We have integrated PaaS providers.

(7) Responsiveness
RESP1 Customer cloud services are running very stably.
RESP2 We can be alerted immediately to problems in the operation of customer clouds.
RESP3 We can respond immediately to problems in customer cloud operations.
Cloud computing adoption (adapted from Oliveira, *omas, and Espadanal [52]): filled by customers corresponding to the vendors

From 1 (strongly disagree) to 7 (strongly agree).
ADOP1 Our organization is currently engaged in cloud computing.
ADOP2 We are anticipating that our company will adopt cloud computing in the future.
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6.1. Implications forResearch. *emain contributions of this
study are constructing the conceptualization of cloud service
capability and empirically testing its impact on cloud
computing adoption.

Firstly, previous studies on the adoption of cloud
computing have been mainly conducted from the per-
spective of the adopters, with the characteristics of cloud
computing as perceived by the adopters as the independent
variables. However, such a research perspective has some
shortcomings: it lacks objectivity and fails to consider the
influence of cloud computing vendors on the adoption of
cloud computing. *erefore, this paper studies the adoption
of cloud computing from the perspective of cloud com-
puting vendors. Most of the characteristics of cloud com-
puting perceived by the adopters are, to some extent,
determined by the vendors’ cloud service capability. For
example, some studies suggest that cloud computing
adoption is affected by perceived stability [15], but, in fact, it
is the responsiveness of the vendor that is the key deter-
minant of stability. Cloud computing product is more stable
if its vendor is able to respond to and resolve faults that occur
during its usage in a timely manner. Similarly, perceived
usefulness and ease of use are also related to the vendors’
cloud service capability. Vendors with greater customer
expertise can develop cloud computing products that better
meet the requirements of adopters. *is increases the ease of
use and usefulness of cloud computing, and other dimen-
sions of cloud service capability play in similar ways.

Secondly, extant research on cloud computing adoption
has viewed cloud computing as products, thus studying the
factor impacting the adoption from a product perspective.
However, cloud computing offerings differ from the soft-
ware products such as ERP and DSS which are relatively
stable in operation, single in function, and independent of
other software products. Its definition and its mode of
delivery make cloud computing be more service-oriented in
essence. *erefore, this study shifts into the service per-
spective to examine how cloud computing vendors meet
customers’ needs by offering services which usually are not
the primary parts of traditional software industry; and,
through developing the definition of cloud service capability,
our study detected what services influence the adoption of
cloud computing, which offer scholars more neoteric and
comprehensive insights to research its adoption. For ex-
ample, cloud computing vendors should develop customer
domain knowledge capability to satisfy the customized re-
quirement and platform capability to offer package solution
to lighten the burden of the customers to search for ap-
propriate mashup. All of these accelerate the adoption of
cloud computing.

6.2. Implications for Practice. Firstly, this study can offer
insights for the cloud computing vendors to build cloud
service capability.*ere are cloud computing vendors which
are transformed from traditional information technology
companies, such as Microsoft Azure and Amazon Web
Services. Vendors transformed from traditional information
technology companies usually have strong IT capability.

However, according to our research results, other capabil-
ities also play an important role in cloud computing
adoption. *us, the vendors should build cloud service
capability to obtain potential customers and provide better
services. Cloud service capability and its dimensions con-
structed in this study can guide these companies in devel-
oping their service capability after transitioning to cloud
computing vendors.

Secondly, this study can offer suggestions for enterprises
which intend to migrate to cloud to select the most ap-
propriate vendors. *e dimensions and items of the scale of
cloud computing capability can be reference for enterprises
when selecting a cloud service vendor. For example, if en-
terprises need to involve multiple types of cloud services
such as IaaS and SaaS in the process of migrating to cloud,
they can choose the vendor with strong platform capability.
Enterprises with high requirements for data security can
focus on the security capability of the cloud computing
vendor. Enterprises with high requirements for system
stability can pay attention to the technical capability and
responsiveness of the vendors to improve stability and
ensure that the system can be handled in a timely manner in
case of failure.

6.3. Limitations andFutureResearchDirections. *is study is
subject to limitations, which may also suggest future re-
search opportunities. Firstly, this paper measured all of the
constructs based on self-reporting data, and we were not able
to obtain any objective measures to supplement our data set.
*e survey methodology as this study adopted also prevents
us from investigating into the detailed underlying mecha-
nisms through which our findings emerge. Future studies
may extend this research or corroborate the findings by
leveraging archival data sets or in-depth case studies.

Secondly, this research only considered the factors in-
fluence on the adoption of cloud computing from the
vendors and assumed that the factors of the vendors play the
role through impacting the users. However, the survey
methodology prevents this paper from investigating into the
detailed underlying mechanisms.

*irdly, although (1) many nationwide cloud computing
vendors set up branches and subsidiaries in Shandong and
vendors registered in Shandong provide cloud computing
nationwide, (2) Shandong Province’s economy is well-
known for its comprehensiveness of industrial system, and
(3) Government-supported study offered the opportunity to
collect vendor-adopter paired data and levelled up the
representativeness of the data. However, it must be ac-
knowledged that data from a single province is one of
limitations of this study. In the future, we will look for more
randomways to collect data to validate the generalizability of
the results.

Fourthly, this research only tested the influence of the
cloud service capability on the adoption of cloud com-
puting, ignoring its other impacts such as the value
cocreated between the vendors and the customers. In the
future, other influences of cloud service capability will be
tested (Table 9).
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[72] K. Popović and Ž. Hocenski, “Cloud computing security
issues and challenges,” in Proceedings of the 33rd Interna-
tional Convention Mipro, pp. 344–349, Croatia, May 2010.

[73] V. Chang, Y.-H. Kuo, and M. Ramachandran, “Cloud
computing adoption framework: a security framework for
business clouds,” Future Generation Computer Systems,
vol. 57, pp. 24–41, 2016.

[74] N. Khan and A. Al-Yasiri, “Identifying cloud security threats
to strengthen cloud computing adoption framework,” Pro-
cedia Computer Science, vol. 94, pp. 485–490, 2016.

[75] W. Scott, “Cloud security: is it really an issue for SMBs?”
Computer Fraud & Security, vol. 2010, no. 10, pp. 14-15, 2010.

[76] S. Trigueros-Preciado, D. Pérez-González, and P. Solana-
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