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Abstract

Purpose – In the age of a knowledge-based economy and following extensive socio-economic changes, the
success of organizations is not limited to gaining financial and material resources. Instead, it depends on the
acquisition of intangible assets that can be used to achieve a sustainable competitive advantage. In the new
strategic environment, organizations will thrive when they see themselves as a learning organization whose
goal is to improve intellectual capital continually; an organization that cannot increase its intellectual capital
cannot survive. The term intellectual capital is used in the overlap of all assets, intangible resources and
non-physical resources of an organization, including processes, innovation capacity and implicit and explicit
knowledge of its members and partner network. However, despite the growing importance of intellectual
capital and cloud computing as vital resources for organizations’ competitive advantage, there is a limited
understanding of them. Simultaneously, the management of intellectual capital enables organizational
managers to create, nurture, control and preserves a strong competitive advantage source, the advantage that
competitors will not easily capture. So, themain objective of the present investigation is to check out the factors
affecting the adoption of intellectual capital management systems based on cloud computing in hospitals.
Design/methodology/approach – In the last two decades, we have moved toward economics, where
investment in Information Technology (IT), human resources, development, research and advertising is essential
to maintain competitive advantage and certify the sustainability of organizations. Therefore, it can be stated that
the economic value is the creationandmanagement of intangible assets,which are referred toas intellectual capital.
On the other hand, cloud computing is presented as a newparadigm forhosting andproviding services through the
Internet. Cloud computing can lead to too many benefits to organizations, including cost reduction, flexibility and
improvedperformance. Thepresent article examines howoptimal intellectual capitalmanagement canbe achieved
using cloud computing. So, seven hypotheseswere developed through the dimensions of technology, environment,
organization and innovation. In this study, the path analysis was performed using Analytic Hierarchy Process
(AHP) andPartial Least Squares (PLS). By reviewing the literature related to themodel of technology, organization,
environment and innovation dissemination theory, four main criteria, and 15 sub-criteria were identified based on
the opinions of specialists, professors and IT experts based on AHP and PLS methods.
Findings – The results of this investigation confirmed all the hypotheses. The results illustrated that
environmental and technological factors should be regarded more when adopting intellectual capital
management systems based on cloud computing. The results also indicated that intellectual capital highly
influences improving performance. Furthermore, cloud apps, like other disruptive technology, deliver superior
benefits while still presenting a slew of realistic challenges that must be tackled. In order to draw a growing
customer base to this business model, software vendors should resolve these concerns. The literature revealed
that the computing industry ismaking tremendous strides around theworld. Nevertheless, in order to achieve a
faster and softer adoption, newer and more advanced techniques are still required.
Research limitations/implications – The research outcomes can significantly impact a wide range of
organizations, such ashealth-related organizations. However, there are some limitations; for example, the sample is
limited to one country. Therefore, future studies canmeasure the data of this study in different samples in different
countries. Future researchers can also boost the model’s predictive capability to adopt cloud computing in other
organizations by adding environmental, organizational, innovation and other technical factors.
Practical implications – Managers will use these emerging innovations to minimize costs and maximize
profits in the intellectual capital management competition. An effective cloud computing based on an electronic
human resource management system can significantly increase system performance in industries.
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The investigators expect that the results will direct clinicians and scholars into amore advanced and developed
age of cloud-based apps.
Originality/value – Investigations on the impact of cloud computing on intellectual capital management are
rare. Accordingly, this investigation provided a new experience in terms of intellectual capital in the field of
cloud computing. This study filled the scientific research gap to understand the factors affecting intellectual
capital management systems based on cloud computing. This study provides a better insight into the power of
organizational and environmental structure to adopt this technology in hospitals.

Keywords Intellectual capital management, Cloud computing, Human resource management, Improvement

of performance

Paper type Research paper

1. Introduction
About 200 years ago, in the age of agriculture andpre-industry, the two factors ofwork and land
playedan essential role inhuman life. From thebeginningof the industrial ageuntil theendof the
twentieth century, the two factors of labor and capital were recognized as the main production
factors. But currently, information and knowledge have found their role in the global economy
and are among the important factors of production and value creation along with labor and
capital (Gowdy, 2020). What has attracted the most attention is intellectual capital. In a
knowledge-basedbusiness setting, novel intangible organizational assets like innovation,human
resource knowledge, competencies, organizational culture, customer service, organizational
system, structure, etc., are needed (Soewarno andTjahjadi, 2020). The term intellectual capital is
used in the overlap of all assets, intangible resources and non-physical resources of an
organization, including processes, innovation capacity and implicit and explicit knowledge of its
members and partner network (Kirwa, 2020). To better understand intellectual capital, the
organization’s assets can be divided into two main categories: 1. Tangible assets, 2. Intangible
assets (Marr, 2004). In other words, the ownership of intellectual capital equips organizations
with special capabilities (Bontis et al., 2007; Schiuma et al., 2008). The management of this
strategic capital has become vital for the competitiveness of organizations (Polo and V�azquez,
2008). Intellectual capital management will also allow the organization to identify, maintain and
rebuild its abilities and competencies in order to utilize them over time (Sudarsanam et al., 2006).

On the other hand, cloud computing is the first item among the top ten items in the
information technology (IT) industry (Demartini and Beretta, 2020). In times of recession,
cloud computing can help businesses decrease costs and enhance efficiency. Besides, cloud
computing is an important revolutionary technology that severely changes the industry
environment or even the ideals of business operations. In this age of rapidly changing
competition, many companies are actively investing in cloud technologies, hoping to be the
first to reduce operating costs, improve efficiency or even create new operating models (Lu
et al., 2010). In this age, knowing how to use new technologies, stimulate innovation
effectively and foster private enterprise is now a fundamental need in pursuing economic
development. Under these circumstances, possessing, distributing, producing and using
existing knowledge is an important driving force needed to launch and sustain the entire
knowledge-based economy (Cheng, 2020). However, the complex and diverse nature of
knowledge and its special importance characteristics often cause many problems in
knowledge management (KM) (Nakajima et al., 2007). KM is a field that needs to respond to
external environmental changes, information gathering, decision-making and action. It is also
a necessary criterion for flexible management that fits different situations. Intellectual capital
is utilized to generate revenue for an enterprise in a knowledge-based economy (Makarichi
et al., 2018). The ability to control these properties is vital to any organization’s survival in
today’s environment. The next decade is the decade of value creation through intellectual
capital for organizations and countries. Therefore, paying attention to intellectual capital at
the global and regional levels and the novelty of this discussion can be considered an
advantage for countries. Intellectual capital or intellectual property is at the level of society,
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government, industry and academia, and their accumulation constitutes the country’s
intellectual property. At the national level, according to the priorities of the 20-year vision
document, the development of intellectual capital can be of great help in the field of
innovation, entrepreneurship, development and the establishment of knowledge-based
businesses. Therefore, the study of intellectual capital management based on cloud
computing seems necessary. In this study, the question below is examined: can cloud
computing affect intellectual capital management?

The objectives can be summarized as follows:

(1) Investigating the effect of environmental, technological, organizational and
innovative features on the intellectual capital management based on cloud
computing;

(2) Investigating if intellectual capital management based on cloud computing has a
significant effect on improving hospital performance or not.

The remaining of this investigation is organized as below: The next section presents the
research background. Themethodology is explained in Section 3. Section 4 presents the results
and discussion. The last section concludes the paper. Table A1 presents the questionnaire.

2. Background
This section is presented to understand past research results and their relevance to this
research topic. On the basis of a literature review, experimental hypotheses were extracted,
and a research framework was created. The literature review is presented concerning the
report’s key topics, including cloud computing, knowledge management, organizational
performance and intellectual capital.

The role of intellectual capital is crucial in Human Resource Management (HRM)
(Demartini and Beretta, 2020; Hariyati et al., 2019). Intellectual capital is the primary source of
innovation and business prosperity. The economic well-being of any organization in the
world today significantly depends on the intellectual capital possessed by these institutions
(Hamad et al., 2019a ). KM has to be on a high level to make new innovations and product
developments (Bakator et al., 2016). Intellectual capital frequently appears by three
interrelated fundamental components: 1. human capital; 2. structural capital; 3. relational
capital.

2.1 Human capital
The implicit knowledge of people inside the enterprise is found in human capital (Nelson and
Winter, 1982). According to Roos et al. (1997), human capital includes employees’ competence,
attitude and smart thinking. Competence reflects the employees’ knowledge, skills, talents
and mastery. Attitude consists of the value created by employee behavior in the workplace
that is influenced by motivation and leadership behavior. Smart thinking involves personal
innovation and adaptability of the ability to apply knowledge from one environment to
another. Human capital has also been defined as combining the four factors at the individual
level, including genetic inheritance, education, experience and attitude toward work life.
Human capital is the employees’ knowledge and skills in an organization that is considered
the innovation source in the strategic revitalization of the organization (Hudson, 1993).

2.2 Structural capital
Structural capital is characterized as any of the company’s non-human knowledge sources,
like organizational charts, databases, solutions, procedure manuals and everything else that
adds value to the organization beyond its tangible properties (Sharabati et al., 2010).
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2.3 Relational capital
Relational capital is defined as the knowledge focused on creating value from its relationship
with its current and future customers, which indicates the organization’s potential to use
external intangibles (Bontis, 2001).

On the other hand, cloud computing is rapidly becoming a viable IT choice for several
companies due to the dynamic use of virtualized resources as a service distributed over the
Internet (Zhuang andGhouchani, 2020). The emergence of cloud computing has provided a slew
of new options that are yet to be thoroughly discussed or used (Liao et al., 2011). These include
blockchain, knowledge management, knowledge sharing, human resource management
(Dehghani et al., 2021; Yu et al., 2020). One of important these domains is KM (Liu et al., 2020).
Current methods, technologies or approaches were not able to do what an organization often
needs for its advancementwhen identifying, creating, preserving, representing or disseminating
knowledge are essential. Owing to inadequate KM techniques, the underused intellectual capital
is not even adequate. The high costs of execution and preservation often add to the strategies’
inappropriateness on a wide scale. A broad spectrum of knowledge and its parallel dexterous
management are needed to incorporate cloud computing effectively. Whether service or
business, businesses should follow policies, protocols and frameworks to mix successful and
effective techniques (Dave et al., 2013). Traditional on-premise software products have migrated
to innovative and service-oriented applications as a result of using cloud systems. Traditional
software vendors must evolve into service-oriented software offerings to keep up with this
current development. This software evolution is very difficult and fraught with concerns
(Colomo-Palacios et al., 2012). In the following, several research works related to the studied
subject have been reviewed (ordered by the year of the publications).

Colomo-Palacios et al. (2012) presented some realities involved while packaged software
vendors face software evolution to cloud environments. They addressed the lessons learned
and problems that resulted from a project to adapt Meta 4’s PeopleNet solution to a cloud
computing method. Their project, which takes a two-step approach, tackles a variety of
concerns, including software processes and technologies, software evolution and staffing
issues that were all covered in their article. The findings that followed, stressing the role of
humans in this technological evolution, are valuable for businesses undertaking a product
evolution process toward cloud-based environments.

Xizheng (2013) examined intellectual capital reconstruction strategy in enterprise
upgrading and transformation by knowledge cloud combination. Their aims were at
putting forward an intellectual capital reconstruction strategy for enterprise upgrading and
transformation. They found that intellectual capital reconstruction based on the cloud
knowledge base will efficiently solve the knowledgemismatch and gaps between enterprises’
current and new fields. It also can reduce enterprise transformation costs to avoid the
problems such as enterprise transformation risk.

Chiu and Chien (2015) investigated the impact of integrating KM and cloud computing on
the operational efficiency of the industry utilizing intellectual capital as a dual mediator. The
simple random sampling approach was used in this analysis and SEM. According to the
findings of the report, in the Taiwan-listed communications network industry: (1) good KM
influences the intellectual capital accumulation significantly and positively; (2) the
intellectual capital accumulation influences organizational performance significantly and
positively; (3) good KM influences organizational performance significantly; (4) the cloud
technology involvement influences the intellectual capital accumulation significantly and
positively; and (5) the cloud technology involvement influences organizational performance
significantly. The findings revealed that “intellectual capital” has a “dual” partial mediating
impact, suggesting that intellectual capital is crucial for enhancing organizational
performance. However, improving financial efficiency is not strictly based on intellectual
capital accumulation; a variety of other effective factors are available.

K
51,6

2092



Cleary and Quinn (2016) investigated how the usage of cloud-based accounting/finance
technology impacts business efficiency, drawing on prior reports on intellectual capital and
business performance. A conceptual model was developed using the questionnaire to assess
the association between cloud-based finance infrastructure and organizational performance
via enterprises’ intellectual capital lens. According to the findings, cloud-based accounting/
finance technology has a substantive and statistically significant effect on human and
relational assets. On structural capital, although positive, the association was not statistically
significant. The association among the three business performance elements and intellectual
capital was statistically significant and positive in all three cases.

Bakator et al. (2016) discussed the main concept and crucial importance of intellectual
capital management and KM using cloud computing technology. Analyzing these factors
also included the use of IT in information distribution and knowledge availability throughout
the company’s internal and external structures. Furthermore, the importance of KM is
discussed to show just how much this affects business importance. Also, the use of IT in KM
was showed that the main reason this research is conducted is the new dynamic environment
in which companies realize their business. Correlation between business performance and
effective KM showed themodern business environment’s influence and the practical use of IT
for information distribution.

Hamad et al. (2019a, b) identified the critical factors leading to adopt electronic HRM-based
cloud computing systems for healthcare organizations. They found four dimensions for
electronic HRM-based cloud computing systems: electronic HRM activities, the level of
awareness of electronic HRM and cloud computing, IT and cloud computing infrastructure
andmanagement support system and quality for HRM. The crucial problems and concerns of
electronic HRM must be solved and then controlled using control techniques.

Finally, Paoloni et al. (2020) conducted a comprehensive literature review that examines and
highlights research fields in which scholars have previously investigated the importance of
intellectual capital in the healthcare field. This study also looked at how theywent about doing
their analysis to figure out where further studies could go. The researchwas performed using a
systematic literature review. As a result, 225 articles were selected using a systematic literature
review procedure. The content was analyzed to determine the key points of contention and
learn the aspects of intellectual resources that academics most researched. They stated that
many investigators had not addressed intellectual capital elements in the healthcare sectorwith
the same pace and severity. The findings suggested that some aspects of intellectual capital,
like structural capital, have already been extensively debated, while others, like relational
capital, have stayed in the shadows. The most undiscussed element is human capital.

The reviewed literature has discussed intellectual capital management over cloud
computing from different perspectives. To highlight different literature features, Table 1
shows the factors discussed in different literature.

As a general conclusion from previous literature articles, this paper found that keeping in
view the knowledge and intellectual capital management process; the following items can be
provided efficiently with cloud computing (Dave et al., 2013):

(1) Organizations can achieve quicker access to technology using cloud computing.

(2) Knowledge can turn into an advantage that stimulates creativity and investigation
with the help of cloud.

(3) It speeds up the growth and adoption of knowledge work competencies and skills in
any enterprise.

(4) It gives consumers access to a wide range of services.

(5) Cloud computing significantly lowers technology-related prices.
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(6) It expands the utilization of open-source services and social production projects
around the world.

(7) Software as a Service (SaaS) applications can be provided for the end-users to meet
their needs.

(8) Cloud computing is an excellent method to organize knowledge and make it more
accessible.

(9) It lowers the number of operations and expenses associated with infrastructure
maintenance.

(10) It provides knowledge consumers with access to a variety of previously unavailable
solutions.

As it can be seen, various sources have studied the role of cloud computing in intellectual
capital. However, some gaps will be tried to be filled in this study. Most articles have studied
the role of cloud computing in HRM generally, and very little has examined the role of cloud
computing in intellectual capital management. Also, many articles have sporadically
examined only one area of factors related to cloud computing and intellectual capital
management. So, the objective of the current investigation is to investigate the impact of all
main features of cloud computing on intellectual capital management, including
organizational, environmental, technology and innovation features.

3. Research method
This research is descriptive based on the research category. Because the researcher collects
data using sampling and then generalizes the results to the community using statistical
analysis, it is considered survey research. To investigate the research subject, an integrated
model was presented to explore the most critical factors influencing the decision of some
hospitals in Harbin, China, to adopt cloud-based intellectual capital management systems.
This model was developed by adapting the technology-organization-environment model
(Tornatzky et al., 1990), innovation diffusion theory (Rogers, 2010), and some factors such as
trust and privacy and organizational culture. Examining these factors and their results can
significantly impact the organization’s decision to adopt cloud computing. Integrating the

Paper

Factors

Intellectual
capital

Intellectual
capital
management

Business
performance

Cloud
computing

Knowledge
management

Human
resource
management

Colomo-Palacios
et al. (2012)

U U

Xizheng (2013) U U U
Chiu and Chien
(2015)

U U U

Cleary and
Quinn (2016)

U U U U

Bakator et al.
(2016)

U U U

Hamad et al.
(2019a, b)

U U U

Paoloni et al.
(2020)

U U U

Table 1.
Summarization of the
key factors of the
articles
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technology-organization-environment model with the innovation diffusion theory model
makes it possible to present many structures and provide a complete theoretical basis for
understanding new technology acceptance. The model under study includes four main
factors: technology, organization, environment and innovation. The cloud computing
acceptance model and the corresponding hierarchical structure are shown in Figure 1.

The AHP is one of the most systematic processes for making multiple-criteria decisions
developed by Prof. Thomas L. Saaty (Kou and Ergu, 2016). In short, it is a method to derive
ratio scales from paired comparisons (Teknomo, 2006). AHP becomes one of the vital multi-
criteria decision-making methods employed by management practitioners and academics
(Hosseini Firouz and Ghadimi, 2016). With the development of software packages, its usage
grows vastly across diverse business andmanagement areas (Vaidya andKumar, 2006). This
process can infer judgments based on experience, knowledge or emotion using pairwise
comparisons into a set of priorities that are considered a reasonable solution for deciding on
an issue (Saaty, 1980). The AHP method was first introduced by Wind and Saaty (1980) and
has been widely used in various decision-making fields.

Based on the principles of AHP, the first step is to analyze and identify the criteria on
which the impact of cloud computing on intellectual capital management systems is based.
Hence, hierarchical structures form relationships among detected factors. The selection of
key dimensions of criteria for developing intellectual capital management systems based on
cloud computing is taken from experts’ opinions and reviews of articles based on a
hierarchical technique. Participants were asked to rate the accuracy, adequacy and relevance
of the criteria and confirm the content validation based on assessing cloud computing’s
influence on intellectual capital management systems. They identified four key aspects of
cloud computing-based intellectual capitalmanagement systems that should be considered in
this analysis. These aspects include technology features, organizational features,
environmental features and innovative features.

To achieve accurate analysis, 3, 4, or 5 sub-criteria (for environmental features three
subsections, for technology features five subsections, for organizational features four
subsections and for innovation features three subsections) were considered for each of these
key factors. Therefore, the effective factors of intellectual capital management systems based
on cloud computing were classified into 4 dimensions and 15 sub-criteria for evaluation.
Table 2 illustrates the relevant definitions.

Investigating the Impact of Cloud Computing on 

Intellectual Capital Management System 

(AHP Model)

Innovation features

Compatibility

Complexity

Organizational Culture

Organizational features

Support of Senior

Managers
Organization Size

Organizational Structure

Organizational Readiness

Technology features

Access

Comparative Advantage

Security

Privacy

Trust

Environmental features

Terms and Conditions 
Competitive pressure
Commercial pressure

LEVEL 1 Goal

LEVEL 2 Criteria

LEVEL 3 sub-criteria
Figure 1.

Analytic hierarchy
process (AHP) model
for investigating the

impact of cloud
computing on the
intellectual capital

management system
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The second step is modeling based on Partial Least Squares (PLS). Modeling with PLS
method requires fewer samples than other tools such as Amos and LISREL. This method is
an appropriate alternative for LISREL and Amos (van As, 2001). In line with the objectives of
the research, the following hypotheses have been proposed. The PLS method has been
employed through Smart PLS 2.0 software to investigate measurement models, structural
models and hypotheses.

Technology Features: The technological dimension refers to describing the innovation
features (Basole, 2005). Technology features show that internal and external access to
different technologies affects the adoption of new technology. Justification or rejection of

Dimension Criterion Definition

Environmental features L�opez-Gamero
et al. (2008)

Terms and
conditions

They are the regulations of the governmental
laws that can support the organization

Competitive
pressure

The degree of pressure that an organization faces
from other competitors

Commercial
pressure

This pressure comes from vendors with other
partners who may adopt the new technology

Technology features Ashbaugh and
Miranda, (2002), Tohidi (2011)

Access Cloud computing provides online resources; the
user can easily access information anywhere and
anytime using cloud computing technology

Comparative
advantage

This factor refers to the amount of organizational
profit if using cloud computing

Security It refers to the use of security methods in the
organization to protect the information from
unauthorized access or any other security event

Privacy It is data confidentiality that only authorized
users can access

Trust Trust in the cloud computing environment
depends on the organization and service provider
to supply reliable accuracy, integrity and
confidentiality related to the stored services and
data

Organizational features Del Br�ıo and
Junquera 2003, Fern�andez, Junquera and
Ordiz (2003)

Support of senior
managers

Senior managers have an important role in the
organization and significantly impact adopting
new technologies in the organization

Organization size The organization’s size is defined based on the
number of employees in the organization in a
specific geographical location. This definition
includes all large government organizations or
small and medium enterprises

Organizational
structure

It includes size, scope and management structure

Organizational
readiness

It is the readiness level of the IT and human
resources infrastructure in terms of cloud
computing

Innovation features Angelo et al. (2012),
Fern�andez et al. (2003)

Compatibility It refers to the ability of available software to
adapt to new technology

Complexity An organization typically considers the difficult
steps of using new technology as an essential
element in making decisions before adopting that
technology

Organizational
culture

Organizational culture means that the
organization is more focused on internal
capabilities than external market position

Table 2.
Dimensions, criteria
and definitions related
to the cloud computing
evaluation model in
intellectual capital
management systems
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technology adoption is related to perceived direct and indirect benefits, access, comparative
advantage, privacy and trust in technology. Thus, assuming the mentioned perspectives, the
following hypothesis is proposed.

H1. The presented technology field is positively related to adopting an intellectual capital
management system based on cloud computing.

Organizational Features: These features can affect the technological acceptance of an
organization. Based on the Technology-Organization-Environment (TOE) model proposed
by Tornatzky et al. (1990), three dimensions that influence the adoption of technological
innovations according to organizational dimensions are suggested. Based on previous
studies, the hospital information system identified four features as the most critical features
of the organizational dimension that positively affect adopting new technology. These
features include the support of senior managers, organization size, organizational readiness
and organizational structure. Therefore, it can be said that the organizational dimensions of a
hospital impact the adoption of intellectual capital management systems (Chang et al., 2007;
Chang et al., 2006; Lin et al., 2012). According to the experts’ criteria, the support of senior
managers, organization size, organizational readiness and organizational structure are all
involved in the organizational context. Thus, assuming the mentioned perspectives, the
following hypothesis is proposed.

H2. The presented organizational features are positively related to adopting intellectual
capital management systems based on cloud computing.

Environmental Features: According to Tornatzky et al. (1990), the adoption of technological
innovations influences the factors related to the environmental dimensions. The impact of
environmental features is due to sectors such as industry, competitors and government.
Measuring the environment, market uncertainty, competitive pressure, the need to comply
with regulatory policies, consumer evaluation, business partner, and vendor readiness and
support show the benefits of adopting new technology. According to the experts’ criteria, the
terms and conditions, competitive pressure and commercial pressure are involved in the
environmental context. Thus, assuming the mentioned perspectives, the following
hypothesis is proposed.

H3. The presented environmental context is positively related to adopting intellectual
capital management systems based on cloud computing.

Innovation Features: From the innovation perspective, several factors affect the adoption of
technology: (1) leadership methods; (2) organizational structure; (3) external features of an
organization (Powelson, 2011; Ross, 2010). The context of innovation reflects adaptability,
complexity and organizational culture. Salom (2017) stated five factors in his study, which
affect technology. He argued that the decision-making process’s main aim is to innovate and
reduce uncertainty about its consequences. They stated that adaptation is themost important
key factor influencing new technologies. Compared to other technology adoption theories, the
innovation context can respond to the technology adoption at the organizational level instead
of the individual level (Oliveira and Fraga, 2011). According to the experts’ criteria,
compatibility, complexity and organizational culture are involved in the innovation context.
Therefore, assuming the mentioned perspectives, the following hypothesis is proposed.

H4. The presented innovation context is positively related to adopting intellectual capital
management systems based on cloud computing.

As mentioned earlier, PLS path modeling is suitable for analyzing heuristic models without
any strong theory (Ranganathan and Sethi, 2002). Other hypotheses are presented as follows.
Experts suggest a positive or negative relationship.
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Technology means cloud computing technology features, which effective factors in the
organization’s decision-making to adopt cloud computing. The following hypothesis is
presented:

H5. Technology features have a positive effect on environmental features.

Organizational technology means the positive features of an organization to adopt a new
technology that can significantly impact the adoption of intellectual capital management
systems based on cloud computing. So, the following hypothesis is presented:

H6. Organizational features have a positive effect on innovation features.

Adopting cloud computing in the intellectual capital management health system as an
important factor in improving organizational performance can greatly impact providing
desirable services, increasing patient satisfaction and reducing costs. So, the following
hypothesis is presented:

H7. Adoption of cloud computing in intellectual capital management systems has an
impact on improving hospital performance.

Figure 2 presents a conceptual framework for modeling the impact of cloud computing on
intellectual capital management systems.

4. Results and discussion
In this study, to determine the questionnaire’s validity, the experts’ opinions about the study
field were used. Two types of questionnaires were designed under these experts’ supervision.
In the first questionnaire, the respondents compared each of the criteria based on the AHP
method, which is a pairwise comparison questionnaire. In the second questionnaire, the
respondents answered the questions based on the Likert 5-point spectrum, which was
designed to test the hypotheses using the PLS method. These two questionnaires were
emailed to the managers of hospitals, and 105 were returned. After the initial review of the
questionnaires, nine questionnaires were deleted due to incompleteness. Finally, 96
questionnaires were used. Then, the obtained data were analyzed using a hierarchical
method and structural equations. Table 3 summarizes the respondents’ information. The
questionnaire is added in Table A1.

First, the results are reviewed based on the AHP method. In reviewing the results,
weighting and ranking dimension and criteria, each criterion’s weight was determined by the

Organizational 

features

Environmental 

features

Innovation

features

Technology

Features

Adoption of cloud computing

in the intellectual capital 

management system

Improved

hospital 

performance

H2

H1

H5

H3

H4

H7H6

Figure 2.
Conceptual framework
of the model based on
the PLS method
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respondent in the questionnaire with a specialized selected guide. The incompatibility rate for
all comparisonswas at an acceptable level (incompatibility < 0.1). The results of investigating
weight ranking factors that affect the dimensions of cloud computing evaluation on
intellectual capital management systems are: “technology feature” (E1 5 0.285),
“organizational feature” (E2 5 0.163), “environmental feature” (E3 5 0.465) and
“innovation feature” (E4 5 0.048). From the managers’ perspective, the results show that
environmental and technology features are the most critical factors influencing the decision
of hospitals to adopt intellectual capital management systems. Innovation feature is a minor
dimension in evaluating the impact of cloud computing on intellectual capital management
systems. Table 4 presents the final weights of each criterion and sub-criterion. Based on the
results, among 15 criteria, competitive pressure (0.186), business pressure (0.140), terms and
conditions (0.099), privacy (0.071) and organizational readiness (0.071) were selected as five
important criteria in different dimensions.

Then, SEM software was used through Smart PLS 0.2 software to analyze the research
hypotheses. SEM allows to examine the relationship between different key functions and to
show their impact on indicators. The results of Table 5 show the average variance extracted,
Cronbach’s alpha, composite reliability and R-value obtained for this model. All values of the
average variance extracted, Cronbach’s alpha and composite reliability are acceptable and
more than acceptable. As a result, it can be said that all variables contain the required
reliability and convergence validity.

The first criterion for examining a structural model’s fitness in research is the R2

coefficient related to the model’s latent dependent variables. R2 is a criterion that shows the
effect of a dependent variable on an endogenous variable. Three values of 0.19, 0.33 and 0.67
are the values for weak, medium and strong R2 values. R2 criterion of each endogenous
variable is the environment (0.714), innovation (0.859), adoption of cloud computing in
intellectual capital management systems (0.995) and performance improvement (0.511). The
R2 value has been calculated for the endogenous structures, confirming the structural model’s
suitability according to the three values.

Table 6 shows the path coefficients and their significance levels.
To test the SEM method’s hypotheses, a t-statistic has been used, which is the main

criterion for confirming or rejecting the hypotheses. If the significance value of these numbers
is more than 1.96, it indicates the correctness of the relationship between the structures. Thus,

Criteria Items Frequency Frequency percentage

Gender Female 55 57.3
Male 41 42.7

Age category 20–25 18 75.18
26–30 28 29.2
31–35 22 22.9
36–40 11 11.45
41–45 15 15.62
Over 46 years 2 2

Work experience 2–5 years 25 26.1
6–10 years 38 40
11–15 years 15 15.62
16–20 years 11 11.45
Over 20 years 7 7.3

Type of employment Contractual 15 15.62
Cooperation agreement 40 41.66
Official 41 42.7

Table 3.
Descriptive statistics of
the research samples
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Dimensions/Criteria Local weight The final standard weight Final ranking

E1 technology feature 0.285 – 2
Security 0.076 0.0459 9
Privacy 0.161 0.0718 4
Trust 0.252 0.0465 8
Access 0.331 0.0513 7
Comparative advantage 0.116 0.0102 16
E2 organizational feature 0.167 – 3
Support of senior managers 0.297 0.0484 6
Organization size 0.056 0.0091 17
Organizational structure 0.083 0.0386 11
Organizational readiness 0.437 0.0712 5
E3 environmental feature 0.465 – 1
Competitive pressure 0.402 0.1869 1
Commercial pressure 0.301 0.1400 2
Terms and conditions 0.214 0.0995 3
E4 innovation feature 0.088 – 4
Compatibility 0.490 0.0431 10
Complexity 0.163 0.0143 15
Organizational culture 0.231 0.0203 14

Variables R2
Composite
reliability

Cronbach’s
alpha AVE

Technology – 0.914 0.883 0.683
Organization – 0.865 0.794 0.616
Environment 0.741 0.952 0.929 0.837
Innovation 0.859 0.920 0.884 0.743
Adoption of cloud computing in intellectual capital
management systems

0.995 0.875 0.786 0.700

Performance improvements 0.511 0.885 0.806 0.720

Paths
Sample

average (M)

Standard
deviation
(STDEV)

t-Statistics
(O/STERR)

Organization → innovation 0.927 0.011 78.232
Organization → adoption of cloud computing in the
intellectual capital management system

0.446 0.025 2.090

Technology → environment 0.8614 0.023 36.851
Technology → adoption of cloud computing in the
intellectual capital management system

0.529 0.024 8.245

Environment→ adoption of cloud computing in the
intellectual capital management system

0.365 0.017 21.025

Innovation → adoption of cloud computing in the
intellectual capital management system

0.418 0.021 19.054

Adoption of cloud computing in the intellectual capital
management system→ improved hospital performance

0.715 0.051 13.989

Table 4.
Survey results –
weighting and
rankings

Table 5.
Average extracted
variance, Cronbach’s
alpha, composite
reliability and R2

Table 6.
Total effects (average,
standard deviation,
t-statistic)
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the research hypotheses are confirmed at the 95% confidence and (p < 0.01) error levels.
Table 7 shows the results of the hypothesis test. As you can see in this table, the path-related
coefficients are greater than 1.96, which indicates the significance of this path and the
appropriateness of the structural model. The structural path model is presented in Figure 3.

In comparing the results obtained from the two models studied in this study using a
composite model of AHP and partial least squares, it seems that the key and determining
factors are different among the models. In the AHP model, the weight factors that affect the
adoption of cloud-based intellectual capital management systems are: “Technology features”
(E15 0.285), “Organizational features” (E25 0.163), “Environmental features” (E35 0.465)
and “Innovation features” (E4 5 0.88). These results show that the environment is a key
dimension when hospitals adopt this technology. But in the PLS model, ranking the path
coefficients of the factors affecting the adoption of cloud-based intellectual capital
management systems are an organization (0.058), technology (0.218), environment (0.365)
and innovation (0.416). In the PLS method, innovation is a determining factor for adopting
cloud-based intellectual capital management systems as a key dimension when adopting this
technology in hospitals. In fact, it can be said that the results of these two models do not
contradict each other. In the AHP model, four dimensions were proposed to be considered
independently. In the AHP model, the relationship between cause and effect was not
considered. The environment was considered a key dimension in studying the adoption of

Hypothesis path t-statistic Hypothesis Result

Technology → adoption of cloud computing in the intellectual
capital management system

8.245 H1 Confirmed

Organization → adoption of cloud computing in the intellectual
capital management system

2.090 H2 Confirmed

Environmental → adoption of cloud computing in the intellectual
capital management system

21.028 H3 Confirmed

Innovation → adoption of cloud computing in the intellectual
capital management system

19.054 H4 Confirmed

Technology → environment 36.851 H5 Confirmed
Organization → innovation 78.232 H6 Confirmed
Adoption of cloud computing in the intellectual capital
management system → improved hospital performance

13.989 H7 Confirmed

Organizational 

features

Environmental 

features

Innovation

features

Technology

features

Adoption of cloud computing in

the intellectual capital 

management system

Improvement of

hospital 

performance

H2 (0.058***)

t = 2.090

H1 (0.218***)

t = 8.245

H5 (0.861***)

t = 36.851

H3 (0.365***)

t = 21.028

H4 (0.416***)

t = 21.028

H7 (0.715***)

T = 13.989

H6 (0.861***)

t = 78.232

Table 7.
Structural

relationships of
the model

Figure 3.
Structural path model
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electronic health systems based on cloud computing, which shows that the environment is the
most important determining factor. Dimensions of technology, organization, environment
and innovation are considered as determining factors. But based on the results,
environmental and innovation features are the main factors in the adoption of intellectual
capital management systems based on cloud computing from the viewpoint of hospital
managers. In this study, factors such as accessibility, organizational readiness, competitive
pressure and compatibility were identified as high-priority factors for adopting e-health
systems based on cloud computing.

Findings showed that the technology context positively affects the adoption of intellectual
capital management systems based on cloud computing, which is also consistent with the
findings (Alkhater et al., 2014; Opala et al., 2014). In reviewing cloud computing applications
in intellectual capital management, information security and privacy were considered the
most essential cloud computing challenges in healthcare. Security and privacy concerns are
some of the most critical issues in adopting cloud computing in hospitals. Task-based access,
network security mechanisms, data encryption, digital signatures and access monitoring are
important factors to consider when accessing (Ahadi et al., 2015). It is a valuable framework
for organizational decision-makers (Calabrese and Cannataro, 2015). Reliability, security,
privacy and accessibility can be the determinants of cloud computing for managing
intellectual capital in health. Achieving a proper balance between security and access is an
important success and vital factor in healthcare management systems (Ben-Zion et al., 2014).
Trusting the vendor is also a significant factor in adopting cloud computing (Alotaibi, 2014);
especially, security and privacy are critical in healthcare among hospitals, which are
important and correct issues due to the sensitivity of information stored in the cloud (Hyson,
2014; Sadoughi et al., 2020).

Findings showed that the organizational context positively affects the adoption of
intellectual capital management systems based on cloud computing, which is also consistent
with the findings (Kinuthia and Chung, 2017; Opala et al., 2014; Singh and Mansotra, 2019).
Senior manager support can positively impact cloud computing decisions among high-tech
organizations (Low et al., 2011). Despite the potential and intellectual capital management
solutions to improve healthcare quality in developing countries, studies show that their
adoption rate is low in developing countries. This is due to perceived barriers such as poor
infrastructure, healthcare managers’ resistance and low technical experts (Simon et al., 2007).

Also, findings showed that the environmental context positively affects the adoption of care
management systems based on cloud computing, which is also consistent with the findings
(Almubarak, 2017; Antlov�a, 2009; Lian et al., 2014). Competitive terms and conditions can
positively or negatively impact the adoption of cloud computing in hospitals. In fact, it can be
said that internal requirements such as technical, organizational and decision-making attitudes
are more important than competitive pressure. In a study conducted in Taiwan, competitive
pressure positively affected cloud computing adoption (Low et al., 2011). It can be said that
environmental factors are not considered critical factors. Also, Lee (2015) showed that
organizational structure affects the adoption of cloud computing. The legal environment in
which hospitals operate does not necessarily have a negative effect on adoption. Dwivedi and
Mustafee (2010) believe that regulations can act as a stimulus or barrier to cloud adoption.

Findings show that innovation positively affects the adoption of intellectual capital
management systems based on cloud computing. Researchers such as (Alshamaila et al.,
2013; Hashim et al., 2015) used the criteria of the DOI model. The comparative advantage of
adopting cloud computing in hospitals can have a huge impact. It means that respondents
believe that cloud computing is very useful in providing dynamic accessibility. The results
also show that cloud computing helps to improve the quality of medical services to the
hospital, thus consistent with studies such as (Lee, 2015; Powelson, 2011). Complexity can
also play an essential role in the adoption of cloud computing. This fact will help cloud
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computing companies and those using the technology to overcome the technical complexity.
In Lee (2015), hospitals’ most important factor influencing cloud computing adoption was
complexity. In the conducted research by Lian et al. (2014), it was the fifth most important
factor in adopting cloud in the Taiwan hospital industry. As expected, compatibility has been
another important factor influencing the adoption of cloud computing by hospitals. It is
consistent with studies such as (Alhammadi et al., 2015) due to its significant impact on cloud
adoption. It has also been an important factor in adopting cloud computing in hospitals in
research such as (Alkhater et al., 2014). In the conducted research by Tweel (2012),
compatibility was the first factor in adopting cloud computing in US industries. This study
showed that adopting any technology needs to ensure that existing systems and IT
infrastructure are compatible with new technology. Organizational culture shows two
dimensions of orientation to measure people’s management from flexibility to sustainability
and business management from internal capabilities to external position focus. In Lee (2015)
organizational culture was confirmed as an important factor in internal ability vs external
situation. Three hypotheses, the fifth, sixth and seventh, were also confirmed. The results
show that cloud-based intellectual capital management systems can have a great impact on
improving hospital performance.

5. Conclusion and limitations
Cloud computing is a computing and service model that has been improved quickly in recent
years. Its emergence as an information system model coincides with the need for healthcare
for continuous and regular innovation to reduce effective and efficient costs while providing
high-quality services. Due to cloud computing’s effect on themanagement and health system,
this study tried to study the factors affecting adopting this technology in some hospitals. By
implementing this system, the disease can be reduced in the country. The diagnosis of the
disease among doctors can be made easier, and the patient’s health status can be monitored.
Using this system, some suggestions can bemade to patients and increase their health. In this
study, the impact of four important variables (organizational technology of environment and
innovation on cloud computing adoption in intellectual capital management systems) and the
impact of technology on the environment, the impact of the organization on innovation and
the impact of the adoption of cloud on intellectual capital management systems have been
investigated to improve hospital performance in some hospitals.

This study filled the scientific research gap to understand the factors affecting intellectual
capital management systems based on cloud computing. This research provides a better
insight into the power of organizational and environmental structure to adopt this technology
in hospitals. The investigators expect that the results will direct clinicians and scholars into a
more advanced and developed age of cloud-based apps.

Finally, the main restriction of this study is related to the sample size. Researchers who
intend to conduct future research in this field recommend that researchers do so on a larger
sample. In addition, by adding other environmental factors, they can improve the model’s
predictive power to adopt cloud computing in other hospitals. This study filled the gap of
scientific research to understand the factors affecting the adoption of intellectual capital
management systems based on cloud computing in the hospitals of this sample. This fact
provides a better insight into the power of organizational structure and the environment to
adopt this technology in hospitals.

References

Ahadi, A., Ghadimi, N. and Mirabbasi, D. (2015), “An analytical methodology for assessment of smart
monitoring impact on future electric power distribution system reliability”, Complexity, Vol. 21
No. 1, pp. 99-113.

Intellectual
capital

management

2103



Alhammadi, A., Stanier, C. and Eardley, A. (2015), The Determinants of Cloud Computing Adoption in
Saudi Arabia.

Alkhater, N., Wills, G. and Walters, R. (2014), “Factors influencing an organisation’s intention to adopt
cloud computing in Saudi Arabia”, Paper presented at the 2014 IEEE 6th International
Conference on Cloud Computing Technology and Science.

Almubarak, S.S. (2017), “Factors influencing the adoption of cloud computing by Saudi university
hospitals”, Computing, Vol. 8 No. 1, pp. 41-48.

Alotaibi, M.B. (2014), “Exploring users’ attitudes and intentions toward the adoption of cloud computing in
Saudi Arabia: an empirical investigation”, Journal of Computer Science, Vol. 10 No. 11, pp. 2315-2329.

Alshamaila, Y., Papagiannidis, S. and Li, F. (2013), “Cloud computing adoption by SMES in the north
east of England”, Journal of Enterprise Information Management, Emerald Group Publishing.

Angelo, F.D., Jabbour, C.J.C. and Galina, S.V. (2012), “Environmental innovation: in search of a
meaning”, World Journal of Entrepreneurship, Management and Sustainable Development,
Vol. 8 Nos 2-3, pp. 113-121.

Antlov�a, K. (2009), Motivation and Barriers of Ict Adaptation in Small and Medium-Size Enterprises,
Technick�a univerzita v Liberci.

Ashbaugh, S. and Miranda, R. (2002), “Technology for human resources management: seven questions
and answers”, Public Personnel Management, Vol. 31 No. 1, pp. 7-20.

Bakator, M., Terek, E. and Nikolic, M. (2016), “The use of cloud computing technology in knowledge
management and intellectual capital allocation”, Paper presented at the УURACMЕOJЕ
JINЕOЕOJЯNJ C SPЦJAMЬOP-ЭLPOPNJЧЕSLJХ SJSTЕNAХ.

Basole, R.C. (2005), “Mobilizing the enterprise: a conceptual model of transformational value and
enterprise readiness”, Paper presented at the 26th ASEM National Conference Proceedings.

Ben-Zion, R., Pliskin, N. and Fink, L. (2014), “Critical success factors for adoption of electronic health
record systems: literature review and prescriptive analysis”, Information Systems Management,
Vol. 31 No. 4, pp. 296-312.

Bontis, N. (2001), “Assessing knowledge assets: a review of the models used to measure intellectual
capital”, International Journal of Management Reviews, Vol. 3 No. 1, pp. 41-60.

Bontis, N., Bart, C.K., Ram�ırez, Y., Lorduy, C. and Rojas, J.A. (2007), “Intellectual capital management
in Spanish universities”, Journal of Intellectual Capital, Vol. 8 No. 4, pp. 732-748.

Calabrese, B. and Cannataro, M. (2015), “Cloud computing in healthcare and biomedicine”, Scalable
Computing: Practice and Experience, Vol. 16 No. 1, pp. 1-18.

Chang, I.C., Hwang, H.G., Yen, D.C. and Lian, J.W. (2006), “Critical factors for adopting PACS in
Taiwan: views of radiology department directors”, Decision Support Systems, Vol. 42 No. 2,
pp. 1042-1053.

Chang, I.C., Hwang, H.G., Hung, M.C., Lin, M.H. and Yen, D.C. (2007), “Factors affecting the adoption of
electronic signature: executives’ perspective of hospital information department”, Decision
Support Systems, Vol. 44 No. 1, pp. 350-359.

Cheng, Y.M. (2020), “Drivers of physicians’ satisfaction and continuance intention toward the cloud-
based hospital information system”, Kybernetes, Vol. 50 No. 2, pp. 413-442.

Chiu, Y.W. and Chien, Y.C. (2015), “The effects of knowledge management and cloud technology
involvement upon organizational performance: intellectual capital as a dual variable”, Journal
of Global Business and Management, Vol. 11 No. 1, pp. 94-112.

Cleary, P. and Quinn, M. (2016), “Intellectual capital and business performance: an exploratory study
of the impact of cloud-based accounting and finance infrastructure”, Journal of Intellectual
Capital, pp. 1-13.

Colomo-Palacios, R., Fernandes, E., Sabbagh, M. and de Amescua Seco, A. (2012), “Human and
intellectual capital management in the cloud: software vendor perspective”, Journal of Universal
Computer Science, Vol. 18 No. 11, pp. 1544-1557.

K
51,6

2104



Dave, M., Dave, M. and Shishodia, Y. (2013), “Cloud computing and knowledge management as a
service: a collaborative approach to harness and manage the plethora of knowledge”, BIJIT-
BVICAM’s International Journal of Information Technology, Vol. 5 No. 2, pp. 619-622.

Dehghani, M., Ghiasi, M., Niknam, T., Kavousi-Fard, A., Shasadeghi, M., Ghadimi, N. and Taghizadeh-
Hesary, F. (2021), “Blockchain-based securing of data exchange in a power transmission system
considering congestion management and social welfare”, Sustainability, Vol. 13 No. 1, p. 90.

Del Br�ıo, J.A. and Junquera, B. (2003), “A review of the literature on environmental innovation
management in SMES: implications for public policies”, Technovation, Vol. 23 No. 12, pp. 939-948.

Demartini, M.C. and Beretta, V. (2020), “Intellectual capital and smes’ performance: a structured
literature review”, Journal of Small Business Management, Vol. 58 No. 2, pp. 288-332.

Dwivedi, Y.K. and Mustafee, N. (2010), “It’s unwritten in the cloud: the technology enablers for
realising the promise of cloud computing”, Journal of Enterprise Information Management, Vol.
23 No. 6, pp. 673-679.

Fern�andez, E., Junquera, B. and Ordiz, M. (2003), “Organizational culture and human resources in the
environmental issue: a review of the literature”, International Journal of Human Resource
Management, Vol. 14 No. 4, pp. 634-656.

Gowdy, J. (2020), “Our hunter-gatherer future: climate change, agriculture and uncivilization”, Futures,
Vol. 115, 102488.

Hamad, Y., Aboobaider, B.M., Abd Ghanir, M.K., Doheir, M. and Elzamly, A. (2019a), “Modelling of
electronic human resource management (e-HRM) issues based cloud computing system by
using quantitative technique”, RELIGACI�ON. REVISTA DE CIENCIAS SOCIALES Y
HUMANIDADES, Vol. 4 No. 17, pp. 885-897.

Hamad, Y., Burhanuddin, M., Abd Ghani, M.K., Elzamly, A. and Doheir, M. (2019b), “Identifying
critical factors to adopt e-HRM based cloud computing system for healthcare organizations”,
International Journal of Advanced Science and Technology, Vol. 28 No. 8, pp. 30-46.

Hariyati, H., Tjahjadi, B. and Soewarno, N. (2019), “The mediating effect of intellectual capital,
management accounting information systems, internal process performance, and customer
performance”, International Journal of Productivity and Performance Management, Vol. 68 No.
7, pp. 1250-1271.

Hashim, H.S., Hassan, Z.B. and Hashim, A.S. (2015), “Factors influence the adoption of cloud
computing: a comprehensive review”, International Journal of Education and Research, Vol. 3
No. 7, pp. 295-306.

Hosseini Firouz, M. and Ghadimi, N. (2016), “Optimal preventive maintenance policy for electric power
distribution systems based on the fuzzy AHP methods”, Complexity, Vol. 21 No. 6, pp. 70-88.

Hudson, W. (1993), Intellectual Capital. How to Build it, Enhance it, Use it, John Wiley & Sons, New
York, NY.

Hyson, D.E. (2014), Factors Influencing the Adoption of Cloud Computing by Medical Facility Managers,
Capella University, Minneapolis, Minnesota.

Kinuthia, N. and Chung, S. (2017), “An empirical study of technological factors affecting cloud
enterprise resource planning systems adoption”, Information Resources Management Journal
(IRMJ), Vol. 30 No. 2, pp. 1-22.

Kirwa, T.C. (2020), Intellectual Capital, Firm Innovation and Financial Performance of Insurance Firms
in Kenya, Moi University, Kesses, Uasin Gishu county, in the former Rift Valley Province
of Kenya.

Kou, G. and Ergu, D. (2016), “AHP/Anp theory and its application in technological and economic
development: the 90th anniversary of Thomas L. Saaty”, Technological and Economic
Development of Economy, Vol. 22 No. 5, pp. 649-650.

Lee, T.H. (2015), Regression Analysis of Cloud Computing Adoption for Us Hospitals, Walden
University in Minneapolis, Minnesota.

Intellectual
capital

management

2105



Lian, J.W., Yen, D.C. and Wang, Y-T. (2014), “An exploratory study to understand the critical factors
affecting the decision to adopt cloud computing in Taiwan hospital”, International Journal of
Information Management, Vol. 34 No. 1, pp. 28-36.

Liao, C.N., Chih, I. and Fu, Y.K. (2011), “Cloud computing: a conceptual framework for knowledge
management system”, Human Systems Management, Vol. 30 No. 3, pp. 137-143.

Lin, C.H., Lin, I.C., Roan, J.S. and Yeh, J.S. (2012), “Critical factors influencing hospitals’ adoption of hl7
version 2 standards: an empirical investigation”, Journal of Medical Systems, Vol. 36 No. 3,
pp. 1183-1192.

Liu, Z.Q., Dorozhkin, E., Davydova, N. and Sadovnikova, N. (2020), “Effectiveness of the partial
implementation of a cloud-based knowledge management system”, International Journal of
Emerging Technologies in Learning, Vol. 15 No. 13, pp. 155-171.

L�opez-Gamero, M.D., Claver-Cort�es, E. and Molina-Azor�ın, J.F. (2008), “Complementary resources and
capabilities for an ethical and environmental management: a qual/quan study”, Journal of
Business Ethics, Vol. 82 No. 3, pp. 701-732.

Low, C., Chen, Y. and Wu, M. (2011), “Understanding the determinants of cloud computing adoption”,
Industrial Management and Data Systems, Vol. 111 No. 7, pp. 1006-1023.

Lu, R., Lin, X., Liang, X. and Shen, X. (2010), “Secure provenance: the essential of bread and butter of
data forensics in cloud computing”, Paper presented at the Proceedings of the 5th ACM
Symposium on Information, Computer and Communications Security.

Makarichi, L., Techato, K.A. and Jutidamrongphan, W. (2018), “Material flow analysis as a support
tool for multi-criteria analysis in solid waste management decision-making”, Resources,
Conservation and Recycling, Vol. 139, pp. 351-365.

Marr, B. (2004), “Measuring and benchmarking intellectual capital”, Benchmarking: An International
Journal, Vol. 11 No. 6, pp. 559-570.

Nakajima, T., Yoon, S.C., Ramanathan, V., Shi, G.Y., Takemura, T., Higurashi, A., Takamura, T., Aoki,
K., Sohn, B.J., Kim, S.W. and Tsuruta, H. (2007), “Overview of the atmospheric brown cloud east
Asian regional experiment 2005 and a study of the aerosol direct radiative forcing in east Asia”,
Journal of Geophysical Research: Atmospheres, Vol. 112 No. D24, pp. 1-23.

Nelson, R. and Winter, S. (1982), “An evolutionary theory of economic change (Belknap, Cambridge,
MA)”, An Evolutionary Theory of Economic Change.

Oliveira, T. and Fraga, M. (2011), Literature Review of Information Technology Adoption Models at
Firm Level, Academic Conferences and Publishing International, Reading.

Opala, O.J., Rahman, S.S. and Alelaiwi, A.A. (2014), “Enterprise cloud adoption: a quantitative
exploratory research”, Handbook of Research on Architectural Trends in Service-Driven
Computing, IGI Global, pp. 554-588.

Paoloni, N., Mattei, G., Strologo, A.D. and Celli, M. (2020), “The present and future of intellectual
capital in the healthcare sector: a systematic literature review”, Journal of Intellectual Capital,
Vol. 21 No. 3, pp. 357-379.

Polo, F.C. and V�azquez, D.G. (2008), “Social information within the intellectual capital report”, Journal
of International Management, Vol. 14 No. 4, pp. 353-363.

Powelson, S.E. (2011), An Examination of Small Businesses’ Propensity to Adopt Cloud-Computing
Innovation, College of Management andTechnology,Walden University inMinneapolis, Minnesota.

Ranganathan, C. and Sethi, V. (2002), “Rationality in strategic information technology decisions: the
impact of shared domain knowledge and it unit structure”, Decision Sciences, Vol. 33 No. 1,
pp. 59-86.

Rogers, E.M. (2010), Diffusion of Innovations, Free Press, Simon and Schuster, American Publishing in
New York City.

Roos, J., Edvinsson, L. and Dragonetti, N.C. (1997), Intellectual Capital: Navigating the New Business
Landscape, Springer.

K
51,6

2106



Ross, V.W. (2010), Factors Influencing the Adoption of Cloud Computing by Decision Making Managers,
Capella University, Minneapolis, Minnesota.

Saaty, T.L. (1980), “The analytical hierarchy process, planning, priority”, Resource Allocation, RWS
Publications.

Sadoughi, F., Ali, O. and Erfannia, L. (2020), “Evaluating the factors that influence cloud technology
adoption—comparative case analysis of health and non-health sectors: a systematic review”,
Health Informatics Journal, Vol. 26 No. 2, pp. 1363-1391.

Salom, P.A.P. (2017), Non-linear Models on Complex Networked Systems: from Synchronization
Phenomena to Activity Patterns and Cascades, Universidad de Zaragoza.

Schiuma, G., Lerro, A. and Sanitate, D. (2008), “The intellectual capital dimensions of Ducati’s
turnaround: exploring knowledge assets grounding a change management program”,
International Journal of Innovation Management, Vol. 12 No. 2, pp. 161-193.

Sharabati, A.A.A., Jawad, S.N. and Bontis, N. (2010), “Intellectual capital and business performance in
the pharmaceutical sector of Jordan”, Management Decision, Vol. 48 No. 1, pp. 105-131.

Simon, S.R., Kaushal, R., Cleary, P.D., Jenter, C.A., Volk, L.A., Poon, E.G., Orav, E.J., Lo, H.G., Williams, D.H.
andBates, D.W. (2007), “Correlates of electronic health record adoption in office practices: a statewide
survey”, Journal of the American Medical Informatics Association, Vol. 14 No. 1, pp. 110-117.

Singh, J. and Mansotra, V. (2019), “Factors affecting cloud computing adoption in the Indian school
education system”, Education and Information Technologies, Vol. 24 No. 4, pp. 2453-2475.

Soewarno, N. and Tjahjadi, B. (2020), “Measures that matter: an empirical investigation of intellectual
capital and financial performance of banking firms in Indonesia”, Journal of Intellectual Capital,
Ahead-of-print.

Sudarsanam, S., Sorwar, G. and Marr, B. (2006), “Real options and the impact of intellectual capital on
corporate value”, Journal of Intellectual Capital, Vol. 7 No. 3, pp. 291-308.

Teknomo, K. (2006), Analytic Hierarchy Process (Ahp) Tutorial, Revoledu. com, pp. 1-20.

Tohidi, H. (2011), “Human resources management main role in information technology project
management”, Procedia Computer Science, Vol. 3, pp. 925-929.

Tornatzky, L.G., Fleischer, M. and Chakrabarti, A.K. (1990), Processes of Technological Innovation,
Lexington books.

Tweel, A. (2012), Examining the Relationship between Technological, Organizational, and Environmental
Factors and Cloud Computing Adoption, Northcentral University, San Diego, California.

Vaidya, O.S. and Kumar, S. (2006), “Analytic hierarchy process: an overview of applications”,
European Journal of Operational Research, Vol. 169 No. 1, pp. 1-29.

van As, S. (2001), “Authority structure and industrial accidents/research institute systems”,
Organisation and Management, New York, pp. 1-26.

Wind, Y. and Saaty, T.L. (1980), “Marketing applications of the analytic hierarchy process”,
Management Science, Vol. 26 No. 7, pp. 641-658.

Xizheng, Z. (2013), “Intellectual capital reconstruction strategy in enterprise upgrading and transformation:
knowledge cloud combination”, Science and Technology Progress and Policy, Vol. 2013, p. 22.

Yu, D., Zhang, T., He, G., Nojavan, S., Jermsittiparsert, K. and Ghadimi, N. (2020), “Energy
management of wind-pv-storage-grid based large electricity consumer using robust
optimization technique”, Journal of Energy Storage, Vol. 27, 101054.

Zhuang, H. and Ghouchani, B.E. (2020), “Virtual machine placement mechanisms in the cloud
environments: a systematic review”, Kybernetes, Ahead-of-print.

Corresponding author
Pengwu Wang can be contacted at: wangpengwu2020@126.com

Intellectual
capital

management

2107

mailto:wangpengwu2020@126.com


Appendix

Questionnaire

Factors Questionnaire questions

Environmental
features

(1) I am aware of how my job affects the organizational business objectives
(2) My organizational fiscal well-being is stable
(3) Do you feel tempted to contribute to the enhancement of workplace procedures?
(4) Do you find yourself always acquiring new skills at work?
(5) Do you see yourself working for this firm because of your career prospects?
(6) Is everyone participating in the decision-making process?
(7) Are you happy in your work?
(8) Do you know what this company’s goals are?
(9) Are you familiar with this corporation’s terms and conditions?

(10) Do you think the services and products supplied by this firm to the market are
necessary for life?

(11) By innovating in goods, services and business methods, we create value and
growth markets

(12) To assist us maximize our creative activities, we bring in professionals from
outside our business

(13) To promote managed risk taking, we have procedures, measurements and
systems in place

Technology features (14) Diversity and inclusion are important to my company
(15) The work of my organization positively impacts people’s lives
(16) I Am pleasant regarding my overall work security
(17) My organization has a safe work environment
(18) Is there training available for all in the corporation?
(19) Do you trust your co-workers?
(20) Do you feel your job at the firm gives you and your household with a sense of

security?
(21) Do you feel personally satisfied when you complete your day and leave work?

Organizational
features

(22) Do you also get the info you require to complete your activities?
(23) Do you think you’ll be able to further your career at this corporation?
(24) Is it possible to do your responsibilities with the aid of explanation and advice

from your subordinates?
(25) Do your bosses assist you in determining how to study and educate?
(26) Is the organizational atmosphere conducive to employee relationships?
(27) Are your coworkers constantly eager to lend a hand?
(28) Do you wish you had more senior responsibilities?
(29) Do you believe that your efforts are critical to the company’s success?
(30) Are you proud of the firm you work for? Do you have any family or friends that

work here?
(31) The pursuit and execution of great opinions is actively supported by leadership

Innovation features (32) My firm is the industry’s most forward-thinking
(33) The company’s culture is satisfactory to me
(34) My company does business in a socially responsible way
(35) Is there a healthy working relationship among this company’s workers?
(36) Do other staff respond quickly when you require assistance?
(37) Do your coworkers share information in general?
(38) Do you feel the time you spend at work each day is adequate to meet your

responsibilities and obligations?
(39) Do you believe that working for this firm helps you live a better life?
(40) Managers recognize and reward innovative personnel
(41) In our company, there is a tremendous passion for innovation

Table A1.
The questionnaire used
in the article

K
51,6
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