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Abstract

:

Higher Education Institutions (HEIs) consider resource optimization as an essential concern. Cloud computing (CC) in the fourth industrial revolution became the de-facto standard for delivering IT resources and services. CC is now a mainstream technology, andHEIs across the globe are rapidly transitioning to this model; hence, maintaining the retention of the customers of such technologies is challenging for cloud service providers. Current research concerning CC focused on adoption and acceptance. However, there is still a scarcity of research concerning such technology’s continued use in an organizational setting. Drawing on the prior literature in organizational-level continuance, this paper established a positivist quantitative-empirical study to bridge the research gap and assess the precursors for a continuance of cloud technology in HEIs. Subsequently, this study developed a conceptual framework by integrating the IS success model and the IS discontinuance model through the lens of the TOE framework. The data were collected from the decision-makers of Malaysian HEIs that have adopted CC services, and analyzed using Structural equation Modelling (SEM) based on Partial Least Squares (PLS). The results indicate that the continuance intention can be predicted by technology, organizational, environmental, and other contextualized factors, explaining 85.2% of the dependent variables’ variance. The paper closes with a discussion of the research limitations, contribution, and future directions.
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1. Introduction


Cloud Computing (CC), as the current generation in computing technology of Fourth Industrial Revolution (IR 4.0), has emerged as the main standard of service and resource delivery [1]. Currently most organisations are moving towards CC technology to decrease operational costs [2]. CC is taking its position to enable better agility in organisations and drive digital innovation. The increasing uptake of individuals by Higher Education Institutions (HEIs) creates a need for better IT infrastructure that facilitates the provision of affordable education [3,4]. Considering the fast pace of change in IT technology, resource management is a critical concern for HEIs [5]. Such is the case because systems installed on the premises can work optimally only if adequate initial capital and necessary resources are provided; such systems also require a comprehensive maintenance plan [6,7]. CC powers the upcoming generation in computing and has become the primary standard for resource and service delivery [1]. The cloud is a potent substitute for HEIs to facilitate cost optimisation, quality enhancement, and sustainability of education [8] by offering the necessary infrastructure, storage, and software as a service [5]. Hence, both private and public organisations, including HEIs, have been quick to adopt the cloud concept [5,9,10].



While CC is a subscription-based model, a new set of challenges have emerged: (a) HEIs can switch vendors if they perceive greater benefits elsewhere, and (b) discontinuance use threatens the lasting utility of cloud services. Organizational continuance decisions are often made by Information Systems (IS) executive decision makers or others in the organization who may not be intense users of the service in question [11], in which a strong influence may be attributed to factors that are insignificant for individual users (e.g., lowering organiza tional costs) [12]. Generally, continuance research has been undertaken at the individual user level; however, theoretical research organizational continuance is still scarce [11,13]. Precisely, current research trends on CC have sought to study the technology’s acceptance or adoption; however, little research attention has been given to the continuance use, particularly at organizational-level setting [14,15,16,17]. In the context of HEIs, past research has also reported that evidence on continuance of CC at individual and organizational level is scarce [10,18,19,20,21,22]. Therefore, answering to the following research questions was an apparent motivation for this research to be conducted: (i) What constructs influence the organizational-level continuance of CC in HEIs? and (ii) How to ensure the continuance use of CC in HEIs? The corresponding research objectives are (i) to identify the constructs that influence the continuance use of CC in HEIs, (ii) to propose a model for CC continuance use in HEIs, and (iii) to statistically evaluate the CC continuance model for HEIs.



Therefore, this study aimed to develop a theoretical model to explain the continuance of CC in HEIs. A proposed model was developed by extending and contextualizing the IS continuance (ISC) model through integrating constructs from the IS discontinuance (ISD) model, IS success (ISS) model, and Technology-Organization-Environment (TOE) framework. Consequently, the key contributions of this research are as follows:




	
Among the significant contributions of this study is the overall body of knowledge concerning the IS domain and continuance phenomena. Practically, there is much concern for reducing expenditure associated with IT [5,23,24]. IS services provide client organizations (i.e., HEIs) to choose the desired services they want to continue discontinuing using [9,10]. Hence, research assessing the continuance of IS (i.e., CC) is of critical importance from both theoretical and practical aspects.



	
Additionally, a conceptual model is formulated to offer a clear direction in which the HEIs can make decisions concerning the use of CC services; questions like “should we stay, or go” can quickly be addressed. Furthermore, the study findings will help both ICT decision-makers make appropriate decisions concerning CC to enhance resource optimization at the organisational level and cloud service providers to commission and market CC projects. Case in point, the research model results provide specific weights to individual constructs, which may serve as guiding aspects for cloud service providers to target their efforts towards customer retention.



	
Besides, the weights may also be used by the customers (i.e., HEIs) to perform regular evaluations concerning a specific CC service’s continuance. Moreover, the current study contributes to the existing literature in the best available organisational level continuance frameworks for the HEI scenario.



	
Finally, the research model offers new explanations for the continuance of novel technologies at organizational level. Evaluating the model’s constructs, formatively and reflectively, would provide little addition to the practical contribution of such research.








Figure 1 illustrates the study research operational framework that comprises a series of iterative processes which were revisited numerous times. The subsequent section comprises a concise literature review. Theoretical models are then identified and analyzed, and a conceptual model for assessing continuance of CC in HEIs is proposed. Subsequently, the method is elaborated, followed by an analysis and discussion of the study results. Lastly, the researchers discussed how this study contributes to research, assesses the implications, and suggests directions for future research.




2. Background and Related Work


There is a diverse definition of the term CC in the literature. This paper uses the definition of CC that is comparable to the one provided by the NIST [1], which considers CC as a collection of aspects shared by all CC services. Therefore, concerning this paper, CC is associated with the shared services and applications subscribed by the institutions. In this context, application activities and shared data servers are accessed.



The use of CC in HEIs is being understood as a transformative technical advancement [5]. Such is the case because CC benefits from fast-paced IT adoption, which is more pronounced for research; such an aspect is favourable compared to traditional software systems. Furthermore, the use of CC towards facilitating the implementation of learning theory concerning social-aspects, and cooperative learning [25]. CC resources may be employed to devise e-learning platforms, infrastructure, and other educational services using centralised data storage, software virtualisation, and other aspects [26,27]. Considering the abovementioned aspects, it can be said that CC is crucial for HEIs. Several educational institutes depend on technology for the optimising cost, increasing competition, enhancing learner satisfaction, and fulfilling the requirements of the learners and teachers [28].



According to the World Economic Forum, as of mid-April 2020, 191 countries announced or implemented school or university closures, impacting 1.57 billion students due to COVID-19 pandemic. Many HEIs started offering courses online to ensure quarantine measures did not disrupt education. Technologies such as CC are playing a crucial role in keeping our society functional in a time of lockdowns and quarantines. As these technologies may have a long-lasting impact beyond COVID-19 [29], investigating the continuance use of such technology is crucial.



Cloud Computing in Higher Education Institutions


Several studies had been published concerning CC domain, and the rate of such publication increased over the past years. Acording to a ystematic literarue review on CC adoption in HEIs, many researchers have tried to evaluate the use of CC in HEIs considering an individual-level perspective or an organisational-level perspective [10,30]. Nevertheless, the literature has gaps, especially in the context of the post-adoption (i.e., continuance use) of CC at both organisational and individual levels. Figure 2 depicts the Gap analysis using a taxonomy of research literature on the adoption of CC in HEIs.



Over the last 30 years, numerous researchers have attempted to assess the continuance of IS. The studies have discussed the practical and theoretical contribution, of which several highlighted the multidimensional nature of the aspects underlying the success of IS. Additionally, various studies have contributed to the knowledge concerning the continuance of CC in varying scenarios [11,15,16,31,32,33,34,35,36,37]. However, the factors that drive institutions to continue or discontinue CC subscriptions remain adequately discovered [11,12,14,31], especially in the case of HEIs [10,19]. Considering that most cloud services are subscription-based [1], this is a surprising finding. Hence, the present research objective was to assess the main constructs that are considered by the HEIs while making a decision to continue or terminate the use of CC services. Table 1 shows the synthesized evidence concerning CC’s continuance, derived from studies that have adapted various IS theories and empirically analysed CC in different contexts from an individual or organizational viewpoint in the pre-adoption or post-adoption (i.e., continuance use) phase.



Nevertheless, there is a lack of empirical research about CC continuance determinants in the HEI context. Hence, this research’s primary contribution is to formulate, analyze, and evaluate a conceptual model to measure the continuance of CC service in HEIs. In addition to the context-specific contribution, this study also narrows the gap in the organizational IS continuance research.





3. Theoretical and Conceptual Background


This section discusses the theoretical and conceptual aspects of the study and emphasizes the existing literature about the organizational level continuance to extend and contextualize the ISC model for a better understanding of the determinants affecting the continuance of CC in HEIs.



3.1. IS Continuance Model


The expectation-confirmation theory (ECT) [46] was used to formulate the ISC model [47]. There has been widespread use of this model, especially in the marketing domain, to ascertain the effects of user satisfaction on their intention to continue using the technology [48,49]. As depicted in Figure 3, the ISC model uses several post-consumption factors to determine IS continuance behaviour; these factors are Satisfaction and Perceived Usefulness.



Bhattacherjee [47] made numerous conceptual modifications to fine-tune the ECT theory to suit the ISC model. These modifications start with variables concerning the pre-consumption precursors of confirmation, which are expectation and perceived performance. Precisely, both precursors were eliminated from the model. The researcher’s intention concerning this step was that the influence of the precursorƒs was included using other constructs (namely, Satisfaction (SAT) and Confirmation (CON)). The next change is perceived usefulness as an ex-post expectation factor, whereas ex-post expectation is crucial in the context of IS products and services since expectations are not static over time. In line with the previous studies on initial IS use (i.e., [50,51]), Bhattacherjee [47] suggested that perceived usefulness may potentially affect subsequent IS continuance decisions. Consequently, the model considers Perceived Usefulness as a new aspect of determining SAT. The third modification addresses the relationship between perceived usefulness and intention, as initially formulated in TAM [50], whereby the ISC model proposes that it could be applicable not only in the initial use scenario but also from the continuance perspective. Therefore, perceived usefulness is expected to affect directly the intention to continue an IS and to have indirect effect via SAT. The literature indicates that the ISC model has mostly been applied for assessing continuance use of IS at an individual level. However, the model has been extended to investigate the post-adoption phase at the organizational level [15], in which it also provides a high level of external validity.



The main concern of the ISC model is the individual’s continued use of technology; however, this study intends to address continuance at an organisational level. Nevertheless, the model has been extended to assess the continuance use in an organisational setting (e.g., [15]). The TOE framework suggests that the crucial difference between individual and organizational continuance use decisions of a technology arises from the fact that organisational continuance of technology decisions is driven not only by technological factors associated with individual beliefs (e.g., SAT), but also by organisation factors. Hence, this study extends and contextualizes the ISC model suitable to address the research problem. The ISC model has to be upgraded to the organisational continuance level by including constructs that address organisational and environmental perspectives [15]. Given the fact that researchers should choose an appropriate theory that applies to the research context (for this study, it is organizational continuance use), the Perceived Usefulness defined by the ISC model is replaced by Net Benefits (NB) with logical reasoning. Although perceived usefulness is the most relevant technological factor of the ISC model that determines post-adoption decision and several studies [15,52] have used it as the baseline model, the theory of planned behaviour (TPB) [53] indicates that the NB should be understood as behavioural belief (the same as perceived usefulness) [54]. Therefore, NB derived from the IS success model is used in place of perceived usefulness since the former is a better fit given the scope of this study (i.e., organizational level).




3.2. IS Success Model


A positive impacts arisen from an IS are the “acid test” [32]; in which the question that needs to be answered is whether IS have been advantageous for the organisation [55,56,57]. Other pertinent questions concern IS’s retention decision, changing of the IS, and the future impact of the IS [11]. Therefore, the continuance decision of an IS is informed by the IS success. Extensive research has been undertaken using the IS success model (ISS) [58], and its updated version [59] and have become a reference to such research to explore the IS success [60,61]. This study has adopted the ISS model for the following reasons: firstly, this model has been applied widely in several different research scenarios [11,15,32,62,63]; secondly, the comprehensive dimensions of the model makes the communication of results straightforward; thirdly, since this model is the prominent framework for measuring the IS success, it has a high degree of external validity.



According to DeLone and McLean, the researcher must select the dimensions that define success according to the research problem and setting. Hence, in the current study, two dimensions were eliminated, namely, service quality and use. The ‘use’ construct has been criticized in the literature for many reasons [32,64,65,66,67], especially the way it completes an intermediate action between of impact and quality. However, itself does not indicate a determinant of success [68]. Furthermore, in the context of IS success, the ‘system use’ has been determined in the literature as an unsuitable predictor of system performance [11]. The service quality factor was eliminated because: firstly, it is associated with the overall idea of IS success, whereby the system and its quality are understood as a “functional” aspect, while effects are understood as the “technical” aspects in the context of “operational” IS (in this study, the system can be a service or a collection of services); secondly, for evaluating the services provided by a service provider, the view of service quality is involved. In light of these reasons, other constructs, namely, System Quality (SQ), Information Quality (IQ), and Net Benefits (NB), have been introduced into this study’s research model.




3.3. IS Discontinuance Model


To fit the research setting and address the organizational level continuance of CC in HEIs, additional constructs that effect organization persistence were added. As a result, Technical Integration (TI) as a technology variable as well as SI and CP as an organizational variables and were added [12]. Those constructs are associated with an organisation’s commitment to subscription-based services like CC [11].



In terms of TI, this study sought to assess if a system’s technological features affected continuance decisions. In line with the objective of this study, an assessment of the level to which HEIs may potentially benefit from the sophistication offered by the features of CC services was performed. Nevertheless, the benefits provided by the technological features of the technology are not guaranteed in many cases. For example, an organisation may lack the technical know-how required to fully benefit from the technology [69,70,71], thereby the organization cannot integrate the technology. Consequently, there is a chance that the organisation may discontinue the adopted CC services [11,39].



Regarding SI, this, as a representative of behavioural persistence, the literature has often designated it as “sunk cost” [72]. The sunk cost perspective gains relevance when the acquisition cost may be understood as capital expenditure (CapX). Research concerning SI has evaluated the effect of CapX in the determination of software pricing while considering a switch to different software [73] and the effect of other decisions concerning IS outsourcing [74]. In the case of cloud technology, SI is a crucial variable since technological entry barriers are low and overhead costs are not significant [75]. Considering these factors, it is inappropriate to compare CC services to any other utility service that can be used on-demand [75,76]. Nevertheless, it is essential to understand that numerous CC services usually have significant investment expenditure. As a result, SI is an essential factor in the continuance of CC for HEIs.



CP is created as a result of a competitor’s ability to provide access to high-performance results using CC infrastructure. The decision makers at HEIs may feel this pressure in terms of the competitors indicating better KPIs like student assessment results as a consequence of CC use [15,77,78].




3.4. TOE Framework


Based on the TOE framework [79], constructs that influence the continuance of CC can be divided into contextual aspects, namely, technological, organisational, and environmental context. Nevertheless, it should be noted that the TOE framework does not have information included regarding these constructs. Regarding the effects of the technological context on the continuance of CC, there are technology-related constructs that contribute to the organization’s decision to adopt a novel IS [80]. The organisational context concerns how numerous factors influence IS adoption behaviour. Lastly, the environmental context concerns the factors that are beyond the direct control of the organisation (e.g., RP, supply chains, competitive ). Based on these considerations, it is evident that the TOE framework plays an important role in identifying non-technology-level factors that have not been studied in previous research (e.g., aspects concerning external circumstances) [81].



Besides to the technological and organisational constructs obtained from the ISC, ISS, and ISD, additional related constructs associated with organisational and environmental persistence were identified. According to [11], the decision to discontinue an adopted system might also be influenced by environmental or institutional pressures and further investigation will have to take additional perspectives to understand organizational level continuance. Consequently, COL was added as an organisational factor [82,83,84,85]. At the same time, CP [15,86] and RP [86,87,88] were identified as environmental factors. COL is an essential aspect of HEIs, and CC services facilitate effective communication among the stakeholders [82,83], especially in the digital natives [89,90]. Table 2 shows a mapping analysis matrix that depicts the theories and constructs derived from the literature [91,92].





4. Research Model and Hypotheses Development


Among the immense research on IS adoption and continuance, this study focuses on continuance of CC in the context of HEIs since it is crucial to address the gap given the rapidly advancing CC domain and the unique nature of the HEIs. A comprehensive theory concerning continuance at the organisational level remains to be formulated [11]. Hence, based on the theoretical and conceptual background discussed previously, this study employs an approach that extends and contextualizes the ISC model [47] by incorporating constructs from organisational-level IS continuance theories. The ISS model [58,59] that comprises SQ, IQ and NB have been used in concurrence with the ISD model [12] that comprises SI, TI, and CP. To ensure that the developed model is relevance and coherence, additional constructs were identified from the literature to predict the continuance of CC in an educational context (i.e., COL and regulatory policy). The TOE framework [79] was used to construct our research model based on three contexts; technological context (i.e., NB, SQ, IQ and TI), organisational context (i.e., SI and COL), and environmental context (i.e., regulatory policy and CP) [18,19]. Furthermore, we advanced the research hypothesis to set the research agenda, suggest research direction for further assessment, and obtain requisite knowledge on continuance of CC. Figure 4 presents the proposed research model, which is grounded at the organizational level of analysis [96], and the smallest unit of analysis is a CC user.



Based on a positivist research paradigm, the priori assumptions have been made by formulating hypotheses, which would be validated using statistical analysis. The propositions address the correlations between the dependent constructs (i.e., CCCU) and independent constructs derived from the ISC, ISS, ISD, and TOE framework.



The correlations among the constructs of the ISC model developed by Bhattacherjee [47] (i.e, perceived usefulness, satisfaction, CON, and continuance intention) are adapted and contextualized to investigate the continuance of CC in HEIs. To fit the research context of our study, perceived usefulness was replaced by NB because the former represents an individual’s cognitive belief of IS usefulness [50,97]. whereas in the organizational level context, NB is associated with the belief to which IS facilitates the fulfilment of organisational objectives. This definition is in alignment with other definitions pertinent to an organisational level [97,98]. Hence, we propose:



Hypothesis 1 (H1).

An institution’s satisfaction level with initial CC adoption positively influences its CCCU.





Hypothesis 2a (H2a).

An institution’s extent of CON positively influences its satisfaction with CC use.





Hypothesis 2b (H2b).

An institution’s extent of CON positively influences its NB from CC use.





Hypothesis 3a (H3a).

An institution’s NB from CC use positively influence its satisfaction with CC use.





Hypothesis 3b (H3b).

An institution’s NB from CC use positively influence its CCCU.





The correlations among the constructs adopted from the ISS model [59] (i.e., IQ, SQ, and continuance intention) are adapted to the context of this study, that is continuance of CC in HEIs. Besides, these correlations between satisfaction as well as IQ, and SQ have been studied by many researchers [41,99,100,101,102,103,104,105]. Therefore, it follows:



Hypothesis 4a (H4a).

SQ positively influences an institution’s satisfaction with CC use.





Hypothesis 4b (H4b).

SQ positively influences an institution’s CCCU.





Hypothesis 5a (H5a).

IQ positively influences an institution’s satisfaction with CC use.





Hypothesis 5b (H5b).

IQ positively influences an institution’s CCCU.





The correlations among the constructs adopted from the ISD model [12] (i.e., SI, TI, and discontinue intention) have been adapted to examine the continuance of CC in HEIs context. Hence, we propose:



Hypothesis 6 (H6).

TI positively influences an institution’s CCCU.





Hypothesis 7 (H7).

SI positively influences an institution’s CCCU.





Currently, COL is a significant determinant of HEI success. CC facilitates and offers new methods of collaboration between stakeholders in HEIs [82,83]. Current generation of learners in HEIs being described as digital natives needs the Internet to perform routine tasks [89,90] and engage in collective online activities (e.g., studying in groups, socialising, and so on) [106]. To fulfil learners’ needs, decision makers in HEIs must have an understanding of the numerous methods through which content and knowledge can be disseminated [107]. Thus, it is crucial to understand student expectations and how the use of technology can help fulfil those expectations by integrating technology (e.g., collaboration tools) with the teaching methods [108]. In this context, we predict:



Hypothesis 8 (H8).

The COL characteristics of CC services positively influence an institution’s CCCU.





RP is very likely to affect organisations’ decisions regarding continuance of a specific technology. Among the several reasons, one is that the policies set forth by the government have a defining role comprising the creation of laws pertaining to the use of specific technologies, such as CC [88,109,110]. Various studies in the literature have examined how RP has impacted CC adoption in numerous research scenarios [86,87,88]. Considering this context, we predict:



Hypothesis 9 (H9).

RP positively influences an institution’s CCCU.





CP is created as a result of a competitor’s ability to gain better KPIs as a consequence of using CC services (e.g., high-performance) [15,77,78]. Several researchers have proven the significant of CP as a construct to predict CC use in different research environments [15,94,110,111,112,113]. Considering this context, we predict:



Hypothesis 10 (H10).

CP positively impacts an institution’s CCCU.





The proposed model is intended to be used to assess organisational level continuance of CC in HEIs. However, institutions are the main part of the CC ecosystem, where other several actors are concerned (e.g., government institutions, public agencies, and researchers). The research model can be used by CC actors concerned with HEIs as a baseline for stakeholder cooperation, which is crucial for creating better services and delivering better products.




5. Methodology


The positivist philosophical paradigm along with quantitative data approach are used in this study because they warrant measuring the responses in a cost-effective and timely manner [114]. Moreover, the quantitative survey is used to collect data in order to compare the independent and dependent variables conceptually related to each other. Based on the Creswell and Creswell [114] assumption, the causal relationship between variables is feasible only when quantitative data in non-experimental correlation research approach is utilized. Since the research is based on the theoretical aspect of continuance, the development of the research instrument was in line with the suggested guidelines (i.e., scale development, item formulation, and instrument testing) [115,116]. After creating the model, a set of survey items was derived from the literature. Subsequently, content validity testing was performed to assess the degree to which an item was reflected in the corresponding construct; furthermore, as per the suggestions provided by Kelley [117], McKenzie, Wood [118], this study comprised expert review assessment to determine representativeness, comprehensiveness, and clarity. After these steps, pilot testing was done to determine the reliability and validity of the formulated instrument. Most scholars opine that a sample size of about 20–40 is appropriate [119,120,121,122,123]; hence, the pilot testing conducted in this study gathered 38 validated questionnaires filled up by ICT decision-makers from public universities in Malaysia [19]. Instrument formulation and data collection were the two primary systematic techniques adopted in this study; these are described in the following subsections.



5.1. Instrument Development


This study employs formative and reflective measures to validate the research model, as specified in Table 3. The questionnaire scales were adapted from the related validated studies in the literature, that is, the ISS model [58,59], the ISC model [47], the ISD model [12], and the TOE framework [79] (refer to Appendix A, Table A1). The evaluation of the instrument’s readability, style and formatting consistency, feasibility, and clarity of language [124] were performed through interviews with academic researchers (n = 2) who have expertise in questionnaire design. Experts’ feedback on the overall design and measurement scale was sought for enhancing questionnaire usability.



The questionnaire is divided into three parts: the first part comprises the preamble; the second part is the demographics section; lastly, there is a section comprising the constructs concerning CC use in HEIs. The approach used for the first section was key informant approach [134] where two questions were used to finalise the choice of participants: first, it was determined whether the participant’s institution had adopted CC services; and second, information was obtained about the participants who did not have any participation in the ICT adoption decision. The candidates who were eligible to participate in the study continued to the next two questions.



The next section comprised demographic information related to faculty, the age of the institution, years since CC adoption, student population, and CC service model type. A variable associated with the service provider was also ascertained based on the response of the candidates regarding their service providers (e.g., Google, Salesforce, Microsoft, and Amazon, among other providers). It should be noted that the service provider aspect did not have any impact on the predicted variable.



The third part of the questionnaire comprised items that individually addressed the research questions, especially those that determined data regarding the constructs that facilitated organisations to continue using the services. The items were measured using a 5-point Likert scale ranging from “strongly disagree” to “strongly agree”. Furthermore, SATelements were evaluated using a 5-point Likert scale but with other options i.e., 1 = very dissatisfied to 5 = very satisfied; 1 = very displeased to 5 = very pleased; 1 = very frustrated to 5 = very contented; and 1 = absolutely terrible to 5 = absolutely delighted).




5.2. Sample Size


The respondent count was determined on the basis of the requirements of G*power software was used to determine if the sample was appropriately sized [135]. As per the suggestions of Vidaver-Cohen [136] (f2 = 0.15 concerning effect size, α = 0.05 concerning type one error, and β = 0.20 concerning type two error) and 9 direct predictor constructs, the indicative sample was 114 (refer to Figure 5).



Following the rule specified above, along with the statistical analysis approach determined for the study, the sample size was kept at N = 140, which is appropriate for validating model parameters.




5.3. Sampling and Data Collection


Daniel [137] opined that "in purposive sampling researcher purposely selects the elements because they satisfy specific inclusion and exclusion criteria for participation in the study". Purposive sampling is appropriate for the first few stages of the study wherein the subjects are not fully apprised concerning the event being studied [138]. Hence, purposive sampling was the approach chosen for this study. It is crucial that, in the organisational context, a continuance decision is unanimous; hence, the approach of having an individual representing an organisation, as chosen in the research (or a team), seems logical [11]. The survey used for the research had individuals contribute concerning the characteristics of their organisations. Therefore, it was critical to make sure that the chosen individual has the necessary knowledge and authority to report on such matters; hence, the key informant [134] technique was chosen for this study. In the context of the first section of the questionnaire, the candidates were told that the research intended to recruit crucial-decision makers from the organisations. Additionally, the candidates were informed to withdraw from the survey process if they had no role in making the decision to continue using CC services.



It was determined to use descriptive statistics to evaluate the data obtained using the first two sections of the survey questionnaire. The participants were contacted using both offline and online distribution media. Data collection was performed over eight months. Google Online Forms were used to formulate the questionnaire; subsequently, the questionnaire link was sent to the respondents (423) using email. Reminders were sent one month after the questionnaire was mailed; the intention was to encourage the candidates to participate. Furthermore, participants from several Malaysian public universities were handed the questionnaire using a face-to-face setup. At the same time, the Public University ICT Directors Council (known as MAPITA or Majlis Pengarah-Pengarah ICT IPTA), which consists of the ICT directors representing the twenty Malaysian public universities, was contacted. Finally, 172 respondents were part of the study of which, 140 were chosen for the final stage. The other 32 were determined to be outliers and were, therefore, not included in the research. Hence, the net response to the study was 33.1%. Demographic information related to the institutions and the candidates is specified in Table 4, in which the most services used from CC service providers are Google and Microsoft while Amazon and Salesforce.com are the less used. Figure 6 depicts the CC services adopted by the HEIs. It can be observed that email (89.29) was the most frequently subscribed service. Storage and backup (82.14%) were the next most popular service. The third and fourth spots were occupied by office productivity suite (72.14%) and institute portal (34.29%).




5.4. Ethical Consideration


All the participants were informed in the self-administered online survey that their participation is voluntarily, and their responses will be confidential and used for research purposes only, while keeping their identity anonymous. The survey was sent online, and a number of 140 ICT decision makers gave their consent to participate in the study.





6. Data Analysis and Results


The guidelines suggested by Hair, Ringle [139] and the two-step technique recommended by Chin [140] were adhered while reporting the PLS estimates. Both measurement and path models were assessed using parameter configurations for the 5000 samples and 115 cases [139]. The mean replacement algorithm in SmartPLS was used to replace the missing values.



6.1. Measurement Model Test


The first step to assess a research model relies on the measurement model, to ensure the appropriateness of measuring every construct. The PLS algorithm was employed to assess the measurement model. Following Hair Jr, Hult [141], the measurement model was assessed in a series of tests for both reflective and formative measurement model and are as explained in the sections to follow.



Reflective measures, namely, SAT, Con, SI, TI, CP, RP, and Col were evaluated by testing internal consistency, discriminant validity, and convergent validity [141]. The results obtained from the reflective measurement model (i.e., reliability, validity, correlations, and factor loading) are summarized in Table 5, Table 6 and Table 7 and explained below.



Composite reliability (CR) and Cronbach’s alpha (CA) were employed for the entire set of reflective constructs to evaluate their reliability. As can be observed in Table 5, the values of CA and CR are higher than 0.70, which meet the necessary conditions; hence, internal consistency reliability was adequate. Item loadings were examined to determine the index reliability for model measurement. These indicator loadings determine the degree to which the variance of an indicator is explained by its corresponding construct. As reflected in Table 5, all items’ loadings values exceed the threshold value (i.e., 0.708), with only one item (i.e., CON1) being below the threshold. Nevertheless, it is appropriate to retain the indicators with a threshold lower than 0.708 in the case where the minimum value of AVE (i.e., 0.5) is met [141,142].



Discriminant Validity (DV) and Convergent Validity (CV) are used to assess the constructs’ validity, as explained ahead. The average variance extracted (AVE) is used to assess the convergent validity of all constructs, which exceeded the threshold value (i.e., 0.5) [143], indicating a good internal quality of the model [144] (refer to Table 5). The discriminant validity of the research instrument was determined using the criterion of Fornell and Larcker [143], which states that discriminant validity is applicable when the AVE exceeds the correlation squared of all other constructs. As shown in Table 6, the square roots of each construct are higher than the correlation values with all other constructs; hence, the discriminant validity of the research instrument is confirmed. Another way to assess the discriminant validity is to analyse the indicators’ loading and cross-loadings [145]. Barclay, Higgins [145] indicated that each indicator’s loading on its construct should be higher than its cross-loading on all other constructs. Table 7 indicates that all measures met this criterion, confirming an appropriate degree of indicator reliability.



To address the issue of common method bias (CMB), this research conducted Harman’s single factor test [146], the most widely used test in the literature. Harman’s single factor test was conducted using SPSS v26.0 software. The analysis indicated that a single factor accounted 38.63% of the total variance, which is less than the recommended value (i.e., 50%). Hence, the CMB concerning the dataset was determined to be insignificant.



Formative measures, namely, SQ, IQ, and NB, were evaluated using the 3-step process suggested by Hair Jr, Hult [141]. The results obtained from the formative measurement model (i.e., collinearity, validity, and indicator relevance and significance) and summarized in Table 8. Hair Jr, Hult [141] defines convergent validity (CV) as the "extent to which a measure correlates positively with other measures of the same construct". Put differently, formative constructs should have a high correlation with reflective measures concerning the same construct. Table 8 indicates adequate convergent validity for all the constructs. The path strength ranging was between 0.75 to 0.86, which exceeds the suggested threshold value of 0.70 [147]. Hence, informatively measured constructs have sufficient degree of convergent validity.



In the second step, the measurement model is assessed for collinearity concerns, which can be conducted by determining the values of variance inflation factors (VIF) specific to every indicator. Given the non-interchangeable nature of formative indicators, a high degree of correlation between the indicators is not expected for formative measurement models. Furthermore, if two formative indicators have a high degree of correlation, there are labelled as having collinearity [141]. Following the guidelines of Hair Jr, Hult [141], Table 8 indicates that every indicator concerning the formative constructs fulfils the VIF test (i.e., below the threshold value of 5). Hence, collinearity is not a concern regarding estimation of the PLS path model since doesn’t represent any critical concern for any formative construct.



The final step of assessing the formative measurement model comprised the assessment of the relevance and significance of the indicators by assessing the outer weight (i.e., relative importance) and outer loading (i.e., absolute importance) of the indicators; subsequently, bootstrapping was employed to determine their significance [141]. Table 8 indicates the results of the bootstrapping process where the significance levels concerning the outer weights show that every formative indicator is significant except for indicators (IQ4, IQ6), (NB2, NB3, NB4, NB6, NB8, NB9, NB11), and (SQ6, SQ8, SQ9, SQ10). However, Hair Jr, Hult [141] indicates that insignificant indicators can be retained on the bases of content validity. Hence, preliminary research of the concepts supports the relevance of these indicators for determining their corresponding constructs (i.e., Service Quality, IQ, and NB) [11,39,41,58,59,93]. This technique is referred to as relative contribution [141].




6.2. Structural Model Test


In continuance with the initial step of the research model evaluation, the assessment of the structural model was crucial. Numerous characteristics were required to evaluate the structural model, in line with the recommendations of Hair Jr, Hult [141]. The PLS algorithm process was used for assessment, along with the bootstrapping re-sampling function. The structural model was evaluated based on the assessment of seven primary criteria: (1) collinearity issue, (2) coefficient of determination (R2), (3) path coefficients, (4) hypotheses testing, (5) effect size, (6) predictive relevance, and (7) importance-performance matrix analysis (IPMA).



6.2.1. Collinearity Assessment


The initial step should evaluate the structural model to check for the presence of collinearity issues. Hair, Ringle [139] and Hair Jr, Hult [141] explain that if the VIF value concerning an exogenous latent variable exceeds 5, there is a substantial degree of collinearity. In the case where collinearity exceeds the required threshold, it is required to remove constructs, combine two or more predictors into a single construct, or to create constructs of a higher order to address the collinearity issues. In the context of this study, the VIF values are below the threshold of 5 and, therefore, the degree of collinearity is acceptable (refer to Table 9).




6.2.2. Explained Variance (R2)


The coefficient of determination (R2) is a measure of the predictive accuracy of the model. This measure indicates the degree of variance concerning the endogenous constructs (i.e., dependent variables) accounted for by the entire set of exogenous constructs (i.e., independent variables) associated with it. Smart PLS was used to compute the value of R2 corresponding to the dependent constructs. The results indicated that the total R2 predicted for CCCU was 0.852, which means that about 85.2% of the variance of the organizationorganizational continuance of CC intention is explained by its independent constructs (i.e., Conf, SAT, NB, IQ, SQ, TE, SI, COL, CP, and RP). In addition, Conf, NB, IQ, and SQ can explain 76.4% of the variance of its dependent construct, i.e., SAT. Finally, 43.9% of the variance concerning NB is accounted for by CON. The R2 values of the predicted variables used in the model are specified in Table 10, in which all the dependent constructs have achieved a moderate or substantial explanatory power.




6.2.3. Path Coefficient (β)


The objective of using the path coefficient is to determine the relevance associated with the path relations specific to a structural model [148]. Hence, in the present study, the path coefficients (β) were determined using the PLS algorithm, which is the direct effect of independent constructs on dependent constructs. Figure 7 depicts the path coefficients between constructs in the research model. A majority of the path coefficients have values exceeding 0.100, indicating the impacts of the model’s contructs.




6.2.4. Hypothesis Testing


The study hypotheses were assessed using the path coefficients resulted from PLS with p-values and the t-statistics resulted from bootstrapping (Table 11). The PLS-SEM technique was used to ascertain the impact of the independent constructs on CCCU. The acceptable t-values corresponding to significance levels p < 0.001, p < 0.01, and p < 0.05 are 3.091, 2.326, and 1.645, respectively. A hypothesis is accepted if the path coefficient associating the dependent and the independent constructs is significant. Another way to accept or reject a hypothesis is employing the path assessment results (β, p-value, and t-value), which are also used to determine the influence of the association between the dependent and independent variables. Table 11 and Figure 8 specify the results concerning the path coefficients and the significant relations comprising the structural model.



Hypotheses H1, H3b, H4b, H5b, H6, H7, H8, H9, and H10 suggest that CCCU is positively influenced by SAT, NB, SQ, IQ, TI, SI, COL, RP, and CP, respectively. According to results in Table 11 and the research model in Figure 8, CCCU was found to be positively and significantly influenced by SAT (β = 0.516, t-value = 5.776, p < 0.01), NB (β = 0.367, t-value = 4.489, p < 0.01), SQ (β = 0.431, t-value = 4.063, p < 0.01), TI (β = 0.245, t-value = 4.906, p < 0.01), SI (β = 0.237, t-value = 3.894, p < 0.01), COL (β = 0.143, t-value = 2.653, p < 0.01), RP (β = 0.109, t-value = 2.298, p < 0.05), and CP (β = 0.106, t-value = 2.015, p < 0.05). Hence, hypotheses H1, H3b, H4b, H6, H7, H8, H9, and H10 are accepted. In contrast to that, hypothesis H5b (IQ -> CCCU) was not supported for CCCU in HEIs (β = −0.043, t-value = 00.624, p = not significant).



Hypotheses H2a, H3a, H4a, and H5a suggest that HEIs’ SAT is positively influenced by Conf, NB, SQ, and IQ, respectively. Considering the results of the PLS path model, SAT was positively and significantly influenced by CON (β = 0.300, t-value = 3.086, p < 0.01), SQ (β = 0.208, t-value = 2.144, p < 0.05), and IQ (β = 0.389, t-value = 5.014, p < 0.01); thus, hypotheses H2a, H4a, and H5a are accepted On the other hand, the effect of NB on HEI SAT was not significant (β = −0.116, t-value = 0.998, p = not significant), thereby leading to the rejection of hypothesis H3a.



Hypothesis H2b implies that there is a positive influence of CON on NB in the context of CC adoption continuance in HEIs. In agreement with the hypothesis, the research model depicted in Figure 8 indicated a significant impact of CON on NB (β = 0.663, t-value = 14.94, p < 0.01). The results indicate a statistically significant association between CON and NB, which leads to the acceptance of this hypothesis.



In general, it can be concluded from the empirical evidence that SAT, NB, SQ, TI, SI, Col, RP, and CP are the most influential constructs for continuance of CC in HEI. The effect of NB in influencing the HEI intention was not supported. Additionally, the assessment indicated that NB did not influence SAT to a statistically significant degree.




6.2.5. Assessment of Effect Size (f2)


Effect size (f2) measures the effect of a particular construct on an endogenous variable (i.e., the independent variable), which must be assessed during the evaluation of the structural model using Cohen’s f2. The suggested criteria [149] in measuring f2 is 0.02 < f2 ≤ 0.15 for a small effect size, while the range for a medium effect size changes to 0.15 < f2 ≤ 0.35; lastly, f2 should be higher than 0.35 in the case of large effect size. The effective size analysis outcomes specified in Table 12 are in line with the categorization technique suggested by Cohen [149] and by the method suggested by Hair Jr, Hult [141], revealing that, in the context of the constructs influencing the continuance of CC in HEIs, SQ was ascertained to have a large effect size. At the same time, SAT, SI, NB, and TI were ascertained to have a medium effect size, while the remaining constructs had a relatively smaller effect. In case of NB as a dependent construct, CON was found to have a large effect size. Similarly, if SAT is the dependent variable, IQ and CON had a medium effect, while NB and SI had a small effect size.




6.2.6. Assessment of Predictive Relevance


The Q2 statistic proposed by Stone-Geisser [150,151] helps to determine the predictive power of a set of manifest constructs. We evaluated the predictive relevance of the model by employing the blindfolding processes to get cross-validity redundancy [149]. According to Hair Jr, Hult [141], Fornell [152], the model can have predictive relevance for a cretin endogenous constructs if the value of Q2 is higher than zero. As shown in Table 11, the three values of Q2 corresponding to the endogenous constructs (i.e., CCCU, SAT, and NB) are 0.624, 0.530, and 0.214 respectively, thereby indicating that the model has the required predictive relevance. Furthermore, Hair Jr, Hult [141] also indicate that, in the context of predictive relevance, the values 0.35, 0.15, and 0.02 correspond to the exogenous construct having a large, medium, and small predictive relevance, respectively, for a chosen endogenous construct. Table 11 reveals a medium q2 effect size for CON (0.272) on NB, whereas the rest of the constructs exhibits small q2 effect size.




6.2.7. Importance-Performance Matrix Analysis


The Importance-Performance Map Analysis (IPMA) broadens the outcomes of the PLS-SEM by considering the performance of every construct [141,153]. In other words, IPMA is useful to further explain and discuss the findings for managerial implications. It may potentially be employed to pinpoint improvement areas concerning management actions (or the specific focus of the model) by comparing the total effects (i.e., importance) comprising the structural model to the average latent variable scores (i.e., performance) related to a particular endogenous construct.



As seen in the Important-Performance map (Figure 9), the IPMA of CCCU indicates that that SAT has high performance, but it is not an important construct in the prediction of CCCU. Hence, ICT decision-makers should not focus much on CCCU, as it will possibly overkill in business when bringing impact to CCCU in the case of HEIs. The constructs which are more important are Col, RP, SI, TE, NB, and SQ. Col, RP, SI, TI, and NB are already high in performance, but SQ is slightly lower, so the decision-makers in HEIs should focus on this issue in the CC service to enhance the cloud service quality. In terms of CP, it is very important for leaders of HEIs to shape the intention by surfing and diagnosing the substantial competitive advantage that has been achieved by competitors. This can also be the basis for influencing the CON, as when the awareness of the CP becomes clear; then, the decision-makers in HEIs would passively continue using the CC service. On the other hand, CON has little in the context of continuance of CC in HEIs because it is of low importance and low performance. Thus, ICT decision-makers should not focus much on CON, as it has low priority when bringing the impact of continuance of CC in HEIs.



The results obtained from conducting IPMA are presented in Table 13. From the results, we can conclude that SAT has the highest performance score, followed by the constructs of COL, TE, NB, RP and SI.






7. Discussion


The research contributes to the body of knowledge concerning the continuance phenomenon, which itself does not find much mention in IS literature. From a conceptual perspective specific to the noteworthy proliferation of cloud technology, we assert that cloud services’ continuance phenomenon in the education context should be covered in IS domain. Practically, there is much concern for reducing expenditure associated with IT [5,23,24]. IS services provide client organizations (i.e., HEIs) to choose the desired services they want to continue [9,10]. Hence, research assessing the continuance of IS (i.e., CC) is of critical importance than ever before.



Our research assessed the effects of ten constructs derived from the literature. Based on the research model, the decision to continue using a CC service in HEIs is influenced by Sat, NB, Conf, SQ, IQ, TI, SI, Col, RP and CP. These ten constructs accounted for about 85.2% of the model variance, which is higher than other studies in the literature that evaluated the determinants of the continuance of CC (e.g., [11,17]). Obal [17] conducted a study to understand the determinants of disruptive technology continuance adoption, in which their model could explain 72.5% of the variance. Walther, Sedera [11] analysed the continuance of enterprise cloud systems and found that their model could explain 55.9% of the variance in the dependent variable. The observations from prior studies and the current study are contrasted on several factors.



In conclusion, SATis the highest positive influential construct on the dependent variable (i.e., CCCU), followed by TI, NB, and SQ. At the same time, IQ was determined to be a non-significant construct. On the other hand, IQ was observed to have the maximum positive impact on SATas a dependent variable, whereas no significant effect was observed by NB. Considering NB as a dependent variable, CON was observed to have the maximum positive effect. The non-significant effect of IQ on CCCU as well as NB on SATare should be investigated in future research.



Empirical evidence suggests the presence of a correlation between the direct effects on the dependent variable. As per the results, (β = 0.516, t-value = 25.776, p < 0.01), hypothesis H1 can be accepted. The results of the correlation between SAT and CCCU are in agreement with those obtained by Dai, Teo [154], Al-Emran, Arpaci [155], Obal [17], Jia, Guo [15], Hadji and Degoulet [42], Tan and Kim [38], Schlagwein and Thorogood [35] and Liao, Palvia [95], which indicate that institution’s SATmay potentially enhance continuance of CC in HEIs.



According to the empirical results, institution’s SATof CC services is effected positively by the institution’s CON (i.e., H2a) (β = 0.300, t-value = 3.086, p < 0.01), SQ (i.e., H4a) (β = 0.208, t-value = 2.144, p < 0.05), and IQ (i.e., H5a) (β = 0.389, t-value = 5.014, p < 0.01). The results of the correlation between CON and SATare in agreement with the observations by Dai, Teo [154], Al-Emran, Arpaci [155], Jia, Guo [15], Hadji and Degoulet [42], Tan and Kim [38], Schlagwein and Thorogood [35] and Liao, Palvia [95], according to which institution’s SATis positively influenced by the institution’s CON of CC use. Moreover, the results concerning the association of IQ and SQ on SATare in line with the findings of Hadji and Degoulet [42], and Flack [41].



While Conf, SQ, and IQ had a positive influence on the SATas a dependent variable, NB showed no significant effect (β = 0.116, t-value = 0.998), hence, this hypothesis (i.e., H3a) was not supported. DeLone and McLean [58], Delone and McLean [59] indicate that NB is the degree to which information systems provide benefits to organisations, groups, or individuals. NB did not have a significant effect on Sat, and this observation warrants further assessment.



Hypothesis H2b proposed that CON positively affects NB concerning organisational continuance of CC services in HEIs. As per Bhattacherjee [47], Briggs, Reinig [125], Rushinek and Rushinek [126], CON reflects the degree to which users of an organization are content about the outcomes being in line, or exceeding, their expectations and requirements, or the scenario where the outcomes are not as per the expectation. The results of this study indicate (β = 0.663, t-value = 14.94, p < 0.01) that NB is significantly affected by Conf. Therefore, the hypothesis H2b is accepted. This observation is consistent with those from previous studies by Hadji and Degoulet [42] and Liao, Palvia [95].



As per the results of our study, NB (β = 0.367, t-value = 4.489, p < 0.01) and SQ (β = 0.431, t-value = 4.063, p < 0.01) have a positive impact on CCCU. Hence, hypotheses H3b and H4b are accepted. This is consistent with previous research works by [59], Flack [41], and Walther, Sedera [11], where SQ and NB are considered to be significant constructs that affect CCCU positively. DeLone and McLean [58], Delone and McLean [59] assert that NB reflect the degree to which organisations, groups, and individuals benefit from using of information systems. At the same time, SQ reflects the features (like timeliness, reliability, or easy use) regarding the desired service or system.



IQ is described as the set of desired features concerning system output (e.g., relevance, format, or comprehensiveness) [58,59]. The findings of this study (β = −0.043, t-value = 00.624, p = not significant) indicated that the effect of IQ (i.e., H5b) on CCCU is not supported. The result is in agreement with those obtained by Walther, Sedera [11]. This observation might be due to a) only the research by Fitzgerald and Russo [156] has assessed the correlation (positive) between IQ and continuance use at an organisational level, b) an alternative could be a high overall IQ, where the quality is granted from the IS function, and c) further potential aspects may relate to the general importance of IQ, whereas low IQ is perceived to be less significant for routine business (e.g., low system reliability).



As suggested by Furneaux and Wade [12], organizational CCCU is positively influenced by TI and SI. Each of these construct is associated with the organisational commitment to a subscription-based technology (e.g., CC) [11]. The results of the measurement model indicated a significant and positive correlation between CCCU and the specified constructs (i.e., TI and SI). On the basis of the observations concerning TI (β = 0.245, t-value = 4.906, p < 0.01) and SI (β = 0.237, t-value = 3.894, p < 0.01), the corresponding hypotheses H6 and H7 are accepted.



Hypothesis H8 proposed that there is a positive impact of Col on CCCU in HEIs. Campion, Medsker [131], Baas [132] indicated that Col is the degree to which CC services facilitate collaboration and cooperation between the stakeholders of an organization. In the digital native’s context, collaboration is at the core of the HEIs, where CC has a crucial role in facilitating effective collaboration [82,83,89,90]. As indicated by the study results, Col has a significant positive impact on CCCU in HEIs since the β, t-values are 0.143 and 2.653, respectively, which are significant at p < 0.01 level. Hence, hypothesis H8 was accepted.



The measurement model output indicates the positive impact of RP on CCCU in HEIs. The β and t-values for this construct are 0.109 and 2.298 respectively, which are significant at p < 0.05 level. Using these results, the hypothesis H9 can be accepted. The results are in line with those obtained from previous studies [86,87,94]. In the context of this research, RP effect is the degree to which the continuance of CC decision is supported, pressured or protected by the government policy [88,109,110].



Hypothesis H10 specifies that there is a positive effect of CP on CCCU in HEIs. According to Jia, Guo [15], Bughin, Chui [77], Lin and Change [78], CP is created as a result of a competitor’s ability to gain better KPIs as a consequence of using CC services (e.g., high-performance). The results of the present study indicated that CP has a significant positive effect on organizational CCCU in the HEI. The β and t-values specific to this construct are 0.106 and 2.015, which are both significant at the p < 0.05 level. Hence, there is a considerable impact of CP on CCCU in HEIs; the result is in agreement with those from other studies [15,94,110,111,112,113].



Therefore, the observations from the study indicated that this research model can be employed for the organisational continuance of CC in HEIs context. Additionally, the contextualized, extended framework of ISC, ISS, ISD, and TOE may be adopted to better explain the intention of the decision-makers concerning the continuance of CC services.




8. Research Contribution and Implications


This research contributes to the continuance phenomenon in the IS literature, supports the findings by providing evidence from the literature, and reveals implications for cloud service providers and HEIs. The contributions of the research are discussed subsequently from both practical and theoretical standpoints.



8.1. Theoretical Contribution


The theoretical discussion concerning continuance finds little attention in the literature; therefore, this study contributes to this regard. Theoretically, given the presently accelerated CC adoption rate, we assert that continuance of CC should be a crucial topic of discussion in the IS literature. The present trends indicate a trimming of IT-specific capital expenditure [9,23] and engage in the education-as-a-service (EaaS) model [5,10,157] since the cloud makes available the infrastructure, services, and the platform (i.e., IaaS, SaaS, and PaaS). Furthermore, the switching cost is also lesser than other technological models because of several cloud service providers’ competition and availability. Hence, the IS continuance phenomenon assumes greater importance and warrants further research.



The current research assessed the effects of the constructs derived from the literature. Using the predominant frameworks regarding organisational level continuance (i.e., the ISS model and the ISD model), we built upon, extended, and provided context to the ISC model to better understand CC continuance in HEIs. The TOE framework [79] was used to construct our research model based on three contexts; technological context, organisational context, and environmental context [18,19]. Previous research indicates that the explained variance corresponding to an extended research model indicates better improvement than a single theoretical model [158,159]. The continuance of CC decision in HEIs was observed by assessing Conf, Sat, NB, SQ, IQ, TI, SI, Col, RP, and CP.



Furthermore, the research model of the present study accounted for 85.2% of the variance, which is higher than previous studies in the same domain. For instance, Sabi, Uzoka [160] and Tashkandi and Al-Jabri [161] evaluated the use of CC in HEIs and their model accounted for 44.7% and 47.9% of the variance concerning the dependent variables (i.e., endogenous constructs). As per Hair, Ringle [162], R2 values of 0.75, 0.50, or 0.25 for endogenous constructs are understood as significant, moderate, and weak, respectively.



Moreover, the proposed research model could be used to assess the continuance of other disruptive technologies in the education sector. Finally, this study adds to the literature one of the finest organisational-level continuance models for the HEI context and related other domains (e.g., continuance of CC in SMEs and government agencies).




8.2. Practical Implications


Considering the practical implication perspective, this study explains the potential effect on practitioners, CC service providers, and decision-makers. First, cloud technology is among a core topic in the contemporary computing era, in which the observed findings related to the model’s constructs may be valuable for the practitioners. Case in point, the specific weightings linked to the model’s constructs can serve as a set of guidelines that may be used by software vendors to retain their clients. Furthermore, the weights may also be utilized by the clients to pilot routine evaluations concerning the continuance of a particular CC services. Additionally, the model measures the constructs from the reflective and formative perspectives, providing additional benefits from a practical viewpoint.



Second, the constructs of the model may be employed for a longitudinal evaluation that facilitates client organizations to identify the “pain-points”. Considering the fact that a majority of the CC service models are subscription-based [1], our study formulated and evaluated a conceptual model to determine the influential constructs considered by HEIs when making decisions specific to CC continuance. At the same time, cloud service providers should specify clear instructions or a navigation platform that facilitates easy and smooth operation of services for the users in HEIs. Thus, effort in this direction can facilitate higher usage of cloud technology.



Finally, this study suggests the potential effects on decision-makers. The findings of the study will facilitate IT decision-makers to optimize resource use in HEIs, or when commissioning and marketing CC projects. Additionally, the decision-makers could utilize this framework for the evaluation of other IT/IS adoption processes.





9. Limitations and Future Studies


The limitations of this study highlight the emphasis areas for subsequent research. First, just like organisational studies, there is a chance that the results accumulate bias as a result of using individual views opposed to shared opinions within the HEIs. This drawback may be overcome if the constructs are employed for longitudinal assessments rather than one-time cross-sectional studies. Such change may facilitate client organisations to understand the main “pain-points”. This limitation may be addressed using another approach, i.e., to include factual data, such as uptime percentage or cost savings, into the dataset; this action also addresses the common method variance issue. Second, this research model is developed for organisational-level continuance use; however, CC ecosystems comprise using constructs like the availability of IT infrastructure and computer advancement [163,164]. It is suggested that researchers consider additional viewpoints to comprehend continuance at the organisational level. Third, this research framework is built upon and contextualised the ISC model using previous literature concerning organisational-level continuance, which has better applicability to HEIs. Nevertheless, significant contextualization is needed for further contributions. For example, in HEIs, the subject of using CC is students, professors or other faculties. The decision makers may consider users’ attitude to predict the continuance of CC. In addition, the size of institutions may influence strength of a relationship between dependent an independent variable. Furthermore, there is a risk even after the CC service is adopted and the actual performance can be measured; in this regard, risk awareness worth further consideration [165]. Lastly, this study comprised data collected only from the public Malaysian universities. Hence, subsequent studies may choose to collect data from broad population or other countries to validate the results of the present study.



The present world scenario relies on modern technologies that evolve at a rapid pace; in which individuals and organisations must follow that pace; hence, there is a need for assessment for their success and sustainability. In this regard, researchers are always expected to investigate the innovations by assessing the continuance of complementary technologies. In this context, the fourth industrial revolution (IR 4.0) offers a dialectical, complex, and intriguing opportunity concerning many aspects of modern life, where the society would evolve for better. Case in point, education in the IR 4.0 arena (Education 4.0) depends on advanced technologies like artificial intelligent (AI) [166], big data analysis [167,168], augmented reality (AR) [169], Internet of things (IoT) [170,171], mobile devices [172], CC [10,157], and 3D printing [173]. These aspects can change education, teaching methodology, research, and service and effectively transition the work area from task to human-centred. Numerous IR 4.0 technologies have already been adopted and in use in several sectors; hence, further investigation concerning the continuance of the complementary technologies may be of interest to the researchers. Finally, research on how complementary technologies could enhance teaching and learning to attain sustainability in HEIs worth further investigation [174].



Among tons of studies on IS adoption and IS continuance research, this study chose a small niche on the continuance of CC in HEIs, which is an important gap worth addressing for the booming of CC and the unique nature of HEIs. A comprehensive theory concerning continuance at the organisational level remains to be formulated [11]. To bridge this gap in an organisational context, the present study employed a positivist quantitative-empirical research framework to evaluate the precursors determining continuance of CC in HEIs. Based on previous validated theoretical models relating to organisational-level continuance (i.e., IS success and discontinuance), the present study built upon and contextualised the ISC model (i.e., SAT and CON) through the following constructs: NB, SQ, IQ, TI, SI, COL, CP, and RP. The TOE framework was used to construct our research model based on three contexts; technological context, organisational context, and environmental context [18,19]. The results obtained from a pilot study based on the developed model, conducted through a survey with ICT decision-makers in HEIs indicated that the instrument is valid and reliable [19]. Data collection was performed by involving the ICT decision-makers from the Malaysian public universities that had used CC services. SEM based on the PLS was used for data analysis in this study. The observations indicated that continuance intention may be predicted using technological, environmental, and organisational constructs, as well as other contextualised constructs that together account for 85.2% of the variance of the dependent variable. The findings from previous studies and the current study are contrasted considering numerous factors.



In conclusion, SAT exerted the maximum positive effect on the dependent variable (i.e., CCCU), followed by TI, NB, and SQ. At the same time, IQ did not have a significant effect on the dependent variable. On the other hand, IQ exerted the maximum positive impact on the SAT construct, while the NB construct did not significantly impact. Considering NB as a dependent variable, CON was observed to have the maximum positive effect. The non-significant effect of IQ on continuance of CC and NB on SAT warrant additional investigation.
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Table A1. Constructs and their Measurement Items.






Table A1. Constructs and their Measurement Items.





	
Constructs

	
Reflective/Formative

	
Measurement Items

	
Theories




	
Items

	
Adapted Source

	
Previous Studies






	
CC Continuous Intention

	
Reflective

	
(1 = Strongly Disagree to 7 = Strongly Agree)

CCA1: Our institution intends to continue using the cloud computing service rather than discontinue.

CCA2: Our institution’s intention is to continue using the cloud computing service rather than use any another means (traditional software).

CCA3: If we could, our institution would like to discontinue the use of the cloud computing service. (reverse coded).

	
[47]

	
[15,17,38]

	
ECM & ISD




	
Satisfaction (SAT)

	
Reflective

	
How do you feel about your overall experience with your current cloud computing service (SaaS, IaaS, or PaaS)?

SAT1: Very dissatisfied (1)–Very satisfied (7)

SAT2: Very displeased (1)–Very pleased (7)

SAT3: Very frustrated (1)–Very contented (7)

SAT4: Absolutely terrible (1)–Absolutely delighted (7).

	
[47]

	
[15,17,38]

	
ECM




	
Confirmation (Con)

	
Reflective

	
(1 = Strongly Disagree to 7 = Strongly Agree)

CON1. Our experience with using cloud computing services was better than what we expected.

CON2. The benefits with using cloud computing services were better than we expected.

CON3. The functionalities provided by cloud computing services for team projects was better than what I expected.

CON4. Cloud computing services support our institution more than expected.

CON5. Overall, most of our expectations from using cloud computing services were confirmed.

	
[47]

	
[15,38]

	
ECM




	
Net Benefits (NB)

	
Formative

	
Our cloud computing service…

NB1. … increases the productivity of end-users.

NB2. … increases the overall productivity of the institution.

NB3. … enables individual users to make better decisions.

NB4. … helps to save IT-related costs.

NB5. … makes it easier to plan the IT costs of the institution.

NB6. … enhances our strategic flexibility.

NB7. … enhances the ability of the institution to innovate.

NB8. … enhances the mobility of the institution’s employees.

NB9. … improves the quality of the institution’s business processes.

NB10. … shifts the risks of IT failures from my instituting to the provider.

NB11. … lower the IT staff requirements within the institution to keep the system running.

NB12. … improves outcomes/outputs of my institution.

	
[58,59]

	
[11,39,41,93]

	
ECM




	
NB13. … has brought significant benefits to the institution.

	
[54]




	
Technical Integration (TE)

	
Reflective

	
TI1. The technical characteristics of the cloud computing service make it complex.

TI2. The cloud computing service depends on a sophisticated integration of technology components.

TI3. There is considerable technical complexity underlying the cloud computing service.

	
[12]

	
[11,39]

	
ISD




	
System Quality (SQ)

	
Formative

	
Our cloud computing service…

SQ1. … operates reliably and stable.

SQ2. … can be flexibly adjusted to new demands or conditions.

SQ3. … effectively integrates data from different areas of the company.

SQ4. … makes information easy to access (accessibility).

SQ5. … is easy to use.

SQ6. … provides information in a timely fashion (response time).

SQ7. … provides key features and functionalities that meet the institution requirements.

SQ8. … is secure.

SQ9. … is easy to learn.

SQ10. … meets different user requirements within the institution.

SQ11. … is easy to upgrade from an older to a newer version.

SQ12. … is easy to customize (after implementation, e.g., user interface).

	
[58,59]

	
[11,39,41,93]

	
ISS




	
SQ13. Overall, our cloud computing system is of high quality.

	
[54]




	
Information Quality (IQ)

	
Formative

	
Our cloud computing service…

IQ1. … provides a complete set of information.

IQ2. … produces correct information.

IQ3. … provides information which is well formatted.

IQ4. … provides me with the most recent information.

IQ5. … produces relevant information with limited unnecessary elements.

IQ6. … produces information which is easy to understand.

	
[58,59]

	
[11,39,41,93]




	
IQ7. In general, our cloud computing service provides our institution with high-quality information.

	
[54]




	
System Investment (SI)

	
Reflective

	
SI1. Significant organizational resources have been invested in our cloud computing service.

SI2. We have committed considerable time and money to the implementation and operation of the cloud-based system.

SI3. The financial investments that have been made in the cloud-based system are substantial.

	
[12]

	
[11,39]

	
ISD




	
Collaboration (Col)

	
Reflective

	
Col1. Interaction of our institution with employees, industry and other institutions is easy with the continuance use of cloud computing service.

Col2. Collaboration between our institution and industry raise by the continuance use of cloud computing service.

Col3. The continuance uses of cloud computing service improve collaboration among institutions.

Col4. If our institution continues using cloud computing service, it can communicate with its partners (institutions and industry).

Col5. Communication with the institution’s partners (institutions and industry) is enhanced by the continuance use of cloud computing service

	
[131,132]

	
[82,83,84,85]

	
TOE




	
Regulatory Policy (RP)

	
Reflective

	
RP1. Our institution is under pressure from some government agencies to continue using cloud computing service.

RP2. The government is providing us with incentives to continue using cloud computing service.

RP3. The government is active in setting up the facilities to enable cloud computing service.

RP4. The laws and regulations that exist nowadays are sufficient to protect the use of cloud computing service.

RP5. There is legal protection in the use of cloud computing service.

	
[94,112,113]

	
[86,87,88]

	
TOE




	
Competitive Pressure (CP)

	
Reflective

	
CP1. Our Institution thinks that continuance use of cloud computing service has an influence on competition among other institutions.

CP2. Our institution will lose students to competitors if they don’t keep using cloud computing service.

CP3. Our institution is under pressure from competitors to continue using cloud computing service.

CP4. Some of our competitors have been using cloud computing service

	
[110,111]

	
[15,86]

	
TOE
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Figure 1. Research operational framework. 
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Figure 2. Gap analysis using taxonomy of research literature on the adoption CC in HEIs. 
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Figure 3. Expectation–confirmation model of IS continuance (Bhattacherjee [47]). 






Figure 3. Expectation–confirmation model of IS continuance (Bhattacherjee [47]).



[image: Sustainability 13 04664 g003]







[image: Sustainability 13 04664 g004 550] 





Figure 4. Proposed Model. 
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Figure 5. G*power interface and settings. 
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Figure 6. Summary of adopted CC service types. 
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Figure 7. Path coefficient. 
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Figure 8. The structural model results. 
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Figure 9. IPMA Map. 
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Table 1. The literature on CC Continuance.
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Source

	
Level of Analysis

	
Adoption Phase

	
Theoretical Perspective

	
Type




	
IND

	
ORG

	
PRE

	
POST

	
ISC

	
ISS

	
ISD

	
TOE

	
OTH

	
EMP

	
THEO






	
[35]

	

	
√

	

	
√

	
√

	

	

	

	

	

	
√




	
[38] *

	
√

	

	
√

	
√

	

	

	

	

	

	
√

	




	
[39]

	

	
√

	

	
√

	

	
√

	
√

	

	

	
√

	




	
[40]

	

	
√

	

	
√

	

	
√

	

	
√

	

	
√

	




	
[36] **

	
√

	
√

	

	
√

	

	

	

	

	
√

	
√

	




	
[41]

	

	
√

	

	
√

	

	
√

	

	

	

	
√

	




	
[42]

	
√

	

	

	
√

	
√

	
√

	

	

	

	
√

	




	
[43]

	
√

	

	

	
√

	
√

	

	

	

	

	
√

	




	
[15]

	

	
√

	

	
√

	
√

	

	

	
√

	

	
√

	




	
[44]

	

	
√

	

	
√

	

	

	

	

	
√

	
√

	




	
[17] *

	

	
√

	
√

	
√

	
√

	

	

	

	
√

	
√

	




	
[11]

	

	
√

	

	
√

	

	
√

	
√

	

	

	
√

	




	
[45]

	
√

	

	

	
√

	
√

	

	

	

	

	
√

	




	
SUM

	
5

	
9

	
2

	
13

	
6

	
5

	
2

	
2

	
3

	
12

	
1




	
This Research

	

	
√

	

	
√

	
√

	
√

	
√

	
√

	

	

	








Legend: ORGA = Organizational Level; IND = Individual Level; PRE = Pre-Adoption; POST = Post-Adoption; TECH = Technological Constructs; ORGA = Organizational Constructs; ENV = Environmental Constructs; OTH = Others; THEO = Theoretical/Conceptual; EMP = Empirical. * Study examines adopters’ and non-adopters’ intention to increase the level of sourcing; thus, it is categorized as adoption. ** Study examines adopters’ intention at individual and organizational levels; thus, it is categorized as an individual.
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Table 2. Mapping analysis matrix of model constructs from ISC, ISS, ISD, and TOE.
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Theory/

Model

	
Technology/Dependent Variable

	
Source

	
Constructs/Independent Variables




	

	

	
Technology

	
Organization

	
Environment




	
SAT

	
CON

	
NB

	
TI

	
SQ

	
IQ

	
SI

	
COL

	
RP

	
CP






	
ISD

	
Organizational level information System discontinuance intentions

	
[12]

	

	

	

	
√

	

	

	
√

	

	

	
√




	
ISC

	
Information system continuance

	
[47]

	
√

	
√

	

	

	

	

	

	

	

	




	
ISS

	
Information system success

	
[58,59]

	
√

	

	
√

	

	
√

	
√

	

	

	

	




	
ECM & TOE

	
Enterprise 2.0 post-adoption

	
[15]

	
√

	
√

	

	

	

	

	

	

	

	
√




	
TAM

	
Continuance intention to use CC

	
[44]

	

	

	

	

	

	

	

	

	

	




	
ISC & OTH

	
Disruptive technology continuous adoption intentions

	
[17]

	
√

	

	

	

	

	

	

	

	

	
√




	
ISS

	
CC evaluation

	
[41]

	
√

	

	
√

	

	
√

	

	

	

	

	




	
ISS & ISD

	
Cloud-Based Enterprise Systems

	
[39]

	

	

	
√

	
√

	
√

	
√

	
√

	

	

	




	
ISC

	
SaaS-based collaboration tools

	
[38]

	
√

	
√

	

	

	

	

	

	

	

	




	
ISC

	
CC client-provider relationship

	
[35]

	
√

	
√

	

	

	

	

	

	

	

	




	
ISC

	
Operational Cloud Enterprise System

	
[93]

	

	

	
√

	

	
√

	
√

	

	

	

	




	
OTH

	
Usage and adoption of CC by SMEs

	
[84]

	

	

	

	

	

	

	

	
√

	

	




	
TOE

	
Knowledge management systems diffusion

	
[94]

	

	

	

	

	

	

	

	

	
√

	




	
TCT

	
Information technology adoption behaviour life cycle

	
[95]

	
√

	
√

	

	

	

	

	

	

	

	




	
ISC

	
Wearable Continuance

	
[45]

	
√

	
√

	
√
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Table 3. Constructs and their definitions.






Table 3. Constructs and their definitions.





	Constructs
	Definition
	References
	Previous Studies





	NB (Formative)
	The degree to which information systems provide benefits to organizations, groups, or individuals
	[54,58,59]
	[11,39,41,93]



	SQ (Formative)
	The features (such as timeliness, reliability, or easy use) regarding the desired service or system
	[54,58,59]
	[11,39,41,93]



	IQ (Formative)
	The set of desired features concerning system output (e.g., relevance, format, or comprehensiveness)
	[54,58,59]
	[11,39,41,93]



	CON (Reflective)
	The degree to which users of an organization are content about the outcomes being in line, or exceeding, their expectations and requirements, or the scenario where the outcomes are not as per the expectation
	[47,125,126]
	[15,38]



	Satisfaction (Reflective)
	A psychological feeling resulting from not achieving the expectations of user, compared to the previous experience
	[47,127]
	[15,17,38]



	TI (Reflective)
	The degree to which an IS relies on intricate connections with varies technological elements
	[12,128]
	[11,39]



	SI (Reflective)
	The resources required for an institution to maintain and continue using an IS
	[12,129,130]
	[11,39]



	COL (Reflective)
	The degree to which CC services facilitate collaboration and cooperation between the stakeholders of an organization
	[131,132]
	[82,83,84,85]



	RP (Reflective)
	The degree to which the continuance of CC decision is supported, pressured, or protected by the government policy
	[88,109,110]
	[86,87]



	CP (Reflective)
	The result of a competitor’s ability to gain better KPIs as a consequence of using CC services (e.g., high-performance)
	[110,111,133]
	[15,86]



	Continuance Intention(Reflective)
	The degree to which decision-makers would continue using an IS in organizations
	[12,47]
	[15,17,38]
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Table 4. Characteristics of the study sample.
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Characteristics

	
Frequency

	
Percentage

	
Characteristics

	
Frequency

	
Percentage






	
Experience

	
Technology Selection Responsible




	
<1

	
0

	
0.00

	
CIO

	
117

	
83.57




	
1–5

	
21

	
15.00

	
ICT Director

	
118

	
84.29




	
6–10

	
43

	
30.71

	
Institution Administration

	
35

	
25.00




	
11–15

	
43

	
30.71

	
IT Department

	
119

	
85.00




	
15–20

	
9

	
6.43

	
Faculties/Schools

	
15

	
10.71




	
>20

	
24

	
17.14

	
Institution Council

	
8

	
5.71




	
Profession

	
Government/Ministry

	
13

	
9.29




	
VC/Deputy VC

	
5

	
3.57

	
Availability of CC Service Models




	
CEO/ICT Director

	
15

	
10.71

	
SaaS

	
139

	
99.29




	
Administrator

	
4

	
2.86

	
PaaS

	
38

	
27.14




	
HoD/Division/Section/Unit

	
65

	
46.43

	
IaaS

	
25

	
17.86




	
IT officer

	
36

	
25.71

	
Cloud Service Provider




	
ICT Support

	
2

	
1.43

	
Amazon

	
5

	
3.57




	
Others

	
13

	
9.29

	
Oracle

	
7

	
5.00




	
Qualification

	
Microsoft

	
109

	
77.86




	
Diploma

	
1

	
0.71

	
Salesforce.com

	
0

	
0.00




	
Bachelor

	
78

	
55.71

	
Google

	
119

	
85.00




	
Master

	
39

	
27.86

	
Others

	
18

	
12.86




	
Ph.D

	
22

	
15.71

	
Type of CC Service Adopted




	
Age of the Institution

	
E-mail

	
125

	
89.29




	
<5 years

	
0

	
0.00

	
E-Learning Systems

	
21

	
15.00




	
5–10 years

	
5

	
3.57

	
Learning Management Systems

	
30

	
21.43




	
11–20 years

	
44

	
31.43

	
MOOC

	
39

	
27.86




	
21–50 years

	
61

	
43.57

	
Institution Website or Portal

	
48

	
34.29




	
>50 years

	
30

	
21.43

	
File Backup and Storage

	
115

	
82.14




	
Time Since Adoption

	
Office Productivity Suite

	
101

	
72.14




	
<1

	
2

	
1.43

	
Online Collaboration or Conferencing

	
19

	
13.57




	
1–3

	
32

	
22.86

	
File Sharing

	
22

	
15.71




	
3–5

	
61

	
43.57

	
Student Record System

	
11

	
7.86




	
>5

	
43

	
30.71

	
ERP System

	
1

	
0.71




	

	

	

	
Project Management System

	
5

	
3.57




	

	

	

	
Virtual Lab Environment

	
9

	
6.43




	

	

	

	
Others

	
5

	
3.57
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Table 5. Quantitative assessment of the reflective measurement model (reliability and convergent validity).
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Constructs

	
Indicators

	
Outer Loadings

	
Composite

Reliability (CR)

	
Cronbach’s Alpha (CA)

	
AVE






	
CCCU

	
CCCU1

	
0.872

	
0.91

	
0.85

	
0.771




	
CCCU2

	
0.92




	
CCCU3

	
0.84




	
COL

	
Col1

	
0.846

	
0.93

	
0.905

	
0.726




	
Col2

	
0.804




	
Col3

	
0.894




	
Col4

	
0.849




	
Col5

	
0.866




	
CP

	
CP1

	
0.735

	
0.896

	
0.845

	
0.684




	
CP2

	
0.879




	
CP3

	
0.885




	
CP4

	
0.8




	
CON

	
Conf1

	
0.699

	
0.896

	
0.854

	
0.634




	
Conf2

	
0.757




	
Conf3

	
0.851




	
Conf4

	
0.852




	
Conf5

	
0.812




	
RP

	
RP1

	
0.732

	
0.901

	
0.864

	
0.647




	
RP2

	
0.858




	
RP3

	
0.84




	
RP4

	
0.754




	
RP5

	
0.83




	
SAT

	
Sat1

	
0.789

	
0.917

	
0.879

	
0.734




	
Sat2

	
0.883




	
Sat3

	
0.901




	
Sat4

	
0.85




	
SI

	
SI1

	
0.911

	
0.931

	
0.89

	
0.819




	
SI2

	
0.881




	
SI3

	
0.923




	
TI

	
TI1

	
0.873

	
0.893

	
0.821

	
0.736




	
TI2

	
0.842




	
TI3

	
0.859
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Table 6. Fornell-Larcker criterion analysis.






Table 6. Fornell-Larcker criterion analysis.
















	
	CCCU
	COL
	CP
	Conf
	RP
	SAT
	SI
	TI





	CCCU
	0.878
	-
	-
	-
	-
	-
	-
	-



	COL
	0.671
	0.852
	-
	-
	-
	-
	-
	-



	CP
	−0.392
	−0.318
	0.827
	-
	-
	-
	-
	-



	Conf
	−0.381
	−0.605
	0.331
	0.796
	-
	-
	-
	-



	RP
	0.47
	0.502
	−0.635
	−0.442
	0.804
	-
	-
	-



	SAT
	0.431
	0.658
	−0.332
	−0.699
	0.434
	0.857
	-
	-



	SI
	0.775
	0.598
	−0.444
	−0.437
	0.441
	0.446
	0.905
	-



	TI
	0.671
	0.447
	−0.284
	−0.257
	0.287
	0.356
	0.502
	0.858










[image: Table] 





Table 7. Loading and cross-loading of measures.






Table 7. Loading and cross-loading of measures.
















	
	CCCU
	COL
	Conf
	CP
	RP
	SAT
	SI
	TI





	CCCU1
	0.872
	0.636
	−0.371
	−0.37
	0.494
	0.41
	0.705
	0.536



	CCCU2
	0.92
	0.57
	−0.31
	−0.358
	0.4
	0.373
	0.681
	0.601



	CCCU3
	0.84
	0.561
	−0.324
	−0.304
	0.342
	0.352
	0.655
	0.63



	COL1
	0.559
	0.846
	−0.508
	−0.195
	0.383
	0.565
	0.499
	0.388



	COL2
	0.531
	0.804
	−0.556
	−0.288
	0.425
	0.561
	0.505
	0.363



	COL3
	0.559
	0.894
	−0.542
	−0.233
	0.421
	0.544
	0.496
	0.386



	COL4
	0.601
	0.849
	−0.505
	−0.298
	0.44
	0.516
	0.504
	0.366



	COL5
	0.602
	0.866
	−0.476
	−0.335
	0.466
	0.619
	0.543
	0.398



	CON1
	−0.286
	−0.447
	0.699
	0.325
	−0.421
	−0.468
	−0.278
	−0.166



	CON2
	−0.362
	−0.531
	0.757
	0.259
	−0.401
	−0.536
	−0.415
	−0.24



	CON3
	−0.236
	−0.404
	0.851
	0.192
	−0.239
	−0.57
	−0.34
	−0.186



	CON4
	−0.311
	−0.497
	0.852
	0.256
	−0.339
	−0.573
	−0.353
	−0.182



	CON5
	−0.318
	−0.52
	0.812
	0.29
	−0.363
	−0.622
	−0.346
	−0.24



	CP1
	−0.283
	−0.214
	0.203
	0.735
	−0.615
	−0.206
	−0.317
	−0.219



	CP2
	−0.303
	−0.212
	0.302
	0.879
	−0.517
	−0.264
	−0.369
	−0.225



	CP3
	−0.405
	−0.342
	0.298
	0.885
	−0.52
	−0.332
	−0.433
	−0.291



	CP4
	−0.281
	−0.26
	0.284
	0.8
	−0.464
	−0.279
	−0.329
	−0.185



	RP1
	0.348
	0.381
	−0.398
	−0.534
	0.732
	0.347
	0.292
	0.234



	RP2
	0.367
	0.406
	−0.371
	−0.449
	0.858
	0.402
	0.387
	0.195



	RP3
	0.349
	0.379
	−0.383
	−0.513
	0.84
	0.377
	0.344
	0.191



	RP4
	0.28
	0.338
	−0.283
	−0.513
	0.754
	0.262
	0.286
	0.21



	RP5
	0.489
	0.48
	−0.34
	−0.544
	0.83
	0.345
	0.426
	0.299



	SAT1
	0.278
	0.494
	−0.49
	−0.328
	0.389
	0.789
	0.314
	0.245



	SAT2
	0.413
	0.605
	−0.633
	−0.283
	0.378
	0.883
	0.42
	0.341



	SAT3
	0.425
	0.642
	−0.633
	−0.27
	0.4
	0.901
	0.453
	0.293



	SAT4
	0.343
	0.5
	−0.627
	−0.27
	0.323
	0.85
	0.325
	0.335



	SI1
	0.718
	0.504
	−0.344
	−0.378
	0.38
	0.334
	0.911
	0.461



	SI2
	0.663
	0.582
	−0.453
	−0.438
	0.42
	0.476
	0.881
	0.461



	SI3
	0.722
	0.543
	−0.395
	−0.393
	0.399
	0.406
	0.923
	0.442



	TI1
	0.62
	0.409
	−0.21
	−0.219
	0.295
	0.267
	0.412
	0.873



	TI2
	0.537
	0.377
	−0.263
	−0.241
	0.221
	0.346
	0.403
	0.842



	TI3
	0.565
	0.362
	−0.192
	−0.273
	0.217
	0.31
	0.478
	0.859
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Table 8. Quantitative assessment of the formative measurement model.






Table 8. Quantitative assessment of the formative measurement model.





	
Constructs

	
Indicators

	
Convergent Validity

	
Outer Weights

	
Loadings

	
VIF

	
t-Value Weights

	
Sig






	
NB

	
NB1

	
0.75

	
0.170

	
0.763

	
2.413

	
2.444

	
0.015




	
NB2

	
-

	
0.161

	
0.785

	
2.585

	
1.845

	
0.065




	
NB3

	
-

	
−0.052

	
0.731

	
3.331

	
0.754

	
0.451




	
NB4

	
-

	
0.075

	
0.705

	
2.642

	
0.894

	
0.371




	
NB5

	
-

	
0.164

	
0.636

	
1.622

	
2.699

	
0.007




	
NB6

	
-

	
0.146

	
0.742

	
2.947

	
1.942

	
0.052




	
NB7

	
-

	
0.241

	
0.771

	
2.501

	
2.634

	
0.008




	
NB8

	
-

	
0.052

	
0.719

	
2.965

	
0.837

	
0.403




	
NB9

	
-

	
0.123

	
0.748

	
3.890

	
1.206

	
0.228




	
NB10

	
-

	
0.137

	
0.580

	
1.480

	
2.234

	
0.026




	
NB11

	
-

	
0.018

	
0.751

	
3.052

	
0.243

	
0.808




	
NB12

	
-

	
0.176

	
0.619

	
1.484

	
3.284

	
0.001




	
SQ

	
SQ1

	
0.704

	
0.162

	
0.752

	
2.032

	
2.404

	
0.016




	
SQ2

	
-

	
0.151

	
0.654

	
1.850

	
2.436

	
0.015




	
SQ3

	
-

	
0.156

	
0.733

	
1.921

	
2.776

	
0.006




	
SQ4

	
-

	
0.117

	
0.653

	
1.598

	
2.19

	
0.029




	
SQ5

	
-

	
0.155

	
0.756

	
2.087

	
2.358

	
0.018




	
SQ6

	
-

	
−0.003

	
0.670

	
2.151

	
0.048

	
0.962




	
SQ7

	
-

	
0.261

	
0.738

	
1.803

	
3.980

	
0.000




	
SQ8

	
-

	
0.044

	
0.445

	
1.394

	
0.780

	
0.435




	
SQ9

	
-

	
0.031

	
0.599

	
1.751

	
0.495

	
0.621




	
SQ10

	
-

	
0.025

	
0.574

	
1.571

	
0.507

	
0.612




	
SQ11

	
-

	
0.119

	
0.687

	
1.828

	
2.077

	
0.038




	
SQ12

	
-

	
0.201

	
0.727

	
1.723

	
3.382

	
0.001




	
IQ

	
IQ1

	
0.867

	
−0.119

	
0.712

	
2.977

	
1.047

	
0.295




	
IQ2

	
-

	
0.289

	
0.783

	
4.026

	
2.082

	
0.037




	
IQ3

	
-

	
0.428

	
0.874

	
2.407

	
3.960

	
0.000




	
IQ4

	
-

	
0.249

	
0.769

	
4.158

	
1.626

	
0.104




	
IQ5

	
-

	
0.406

	
0.863

	
3.848

	
3.163

	
0.002




	
IQ6

	
-

	
−0.089

	
0.647

	
3.134

	
0.727

	
0.467
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Table 9. Lateral collinearity assessment (inner VIF values).






Table 9. Lateral collinearity assessment (inner VIF values).











	Constructs
	CCCU (VIF)
	NB (VIF)
	SAT

(VIF)





	COL
	2.702
	-
	-



	CP
	2.087
	-
	-



	Conf
	-
	1
	1.822



	IQ
	3.644
	-
	2.486



	NB
	4.480
	-
	3.826



	RP
	2.102
	
	-



	SAT
	4.291
	-
	-



	SI
	2.441
	-
	-



	SQ
	4.928
	-
	3.574



	TI
	1.657
	-
	-
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Table 10. Model Fit Indicator (R2 values for the dependent variables).






Table 10. Model Fit Indicator (R2 values for the dependent variables).





	Endogenous Construct
	R Square
	Level of Explanatory Power





	CCCU
	0.852
	substantial



	NB
	0.439
	moderate



	SAT
	0.764
	substantial
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Table 11. Summary of results for the structural model.






Table 11. Summary of results for the structural model.
















	Hypothesis
	Relationship
	Path Coefficients (β)
	t-Value
	Decision
	R2
	f2
	Q2
	q2





	H2b
	CON -> NB
	0.663
	14.94 **
	Supported
	0.439
	0.784
	0.214
	0.138



	H5a
	IQ -> SAT
	0.389
	5.014 **
	Supported
	0.764
	0.259
	0.53
	0.074



	H2a
	CON -> SAT
	0.300
	3.086 **
	Supported
	
	0.211
	
	0.000



	H3a
	NB -> SAT
	0.116
	0.998
	Rejected
	
	0.015
	
	0.048



	H4a
	SQ -> SAT
	0.208
	2.144 *
	Supported
	
	0.051
	
	0.272



	H1
	SAT -> CCCU
	0.516
	5.776 **
	Supported
	0.852
	0.42
	0.624
	0.015



	H5b
	IQ -> CCCU
	−0.043
	0.624
	Rejected
	
	0.003
	
	0.064



	H10
	CP -> CCCU
	0.106
	2.015 *
	Supported
	
	0.036
	
	0.089



	H9
	RP -> CCCU
	0.109
	2.298 *
	Supported
	
	0.037
	
	−0.005



	H8
	COL -> CCCU
	0.143
	2.653 **
	Supported
	
	0.05
	
	0.077



	H7
	SI -> CCCU
	0.237
	3.894 **
	Supported
	
	0.154
	
	0.048



	H6
	TI -> CCCU
	0.245
	4.906 **
	Supported
	
	0.247
	
	0.005



	H3b
	NB -> CCCU
	0.367
	4.489 **
	Supported
	
	0.201
	
	0.008



	H4b
	SQ -> CCCU
	0.431
	4.063 **
	Supported
	
	0.258
	
	0.008







Note: ** significant level = % 1 (p < 0.01). * significant level = % 5 (p < 0.05).
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Table 12. The effect size (f2) results.






Table 12. The effect size (f2) results.





	

	
CCCU (R2 = 0.852)

	
NB (R2 = 0.439)

	
SAT (R2 = 0.764)




	
f2 Effect Size

	
Category

	
f2 Effect Size

	
Category

	
f2 Effect Size

	
Category






	
COL

	
0.036

	
small

	

	

	

	




	
CP

	
0.05

	
small

	

	

	

	




	
Conf

	

	

	
0.784

	
large

	
0.211

	
medium




	
IQ

	
0.003

	
small

	

	

	
0.259

	
medium




	
NB

	
0.201

	
medium

	

	

	
0.015

	
small




	
RP

	
0.037

	
small

	

	

	

	




	
SAT

	
0.154

	
medium

	

	

	

	




	
SI

	
0.258

	
medium

	

	

	
0.051

	
small




	
SQ

	
0.42

	
large

	

	

	

	




	
TI

	
0.247

	
medium
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Table 13. IPMA Result.






Table 13. IPMA Result.





	Constructs
	Important (Total Effect)
	Performances (Index Values)





	CP
	0.314
	33.713



	Col
	0.364
	67.06



	Conf
	−0.141
	34.73



	IQ
	0.468
	49.097



	NB
	1.05
	63.517



	RP
	0.32
	63.186



	SI
	0.606
	62.744



	SQ
	1.157
	58.015



	Sat
	−1.413
	68.17



	TE
	0.602
	64.764







Note: Total Effects (Important) and CCCU (Performance).
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