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Abstract

:

In the literature, studies have evidenced the efforts adopted by firms to develop digital technology with the hope of achieving sustainable decisions and competitive performance. However, studies have yet to provide an extensive explanation of the mechanisms used by firms in their digital technology adoption to impact and enhance value, particularly among small and medium enterprises (SMEs). In this regard, accounting information has served as a fundamental basis for business decision-making and the extensive use of digital technology has paved the way for the efficiency and effectiveness of accounting functions in modifying information relating to such functions. More specifically, a digital accounting system (DAS) enables the reporting and processing of large transaction amounts and generates the data required for analysis. However, despite these advantages, SMEs have been slow in their adoption and usage of DASs. Accordingly, this study drew upon resource-based view theory and the technology-organization-environment framework to propose an integrated model for examining the determinants and impact of using DAS among SMEs. The proposed model encapsulates the use and performance aspect of DAS. The study utilized a self-administered survey questionnaire as the primary data collection instrument. Data from 183 SMEs in Jordan were analyzed using partial least squares-structural equation modeling. The findings reveal that compatibility, organizational readiness, top management support and government support all had significant effects on DAS usage, which, in turn, had a positive and significant effect on DAS performance. With regard to the moderating effects, COVID-19 was found to have a moderating role on the DAS usage–DAS performance relationship. The study findings explain the way firms can enhance their DAS use to obtain optimum performance, thereby contributing to the literature on the antecedents and effects of using current information technology/information systems. The study recommends that the government of Jordan prepare and carry out a campaign concerning the importance of DASs for SMEs.
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1. Introduction


Businesses have been largely affected by the COVID-19 pandemic, which has forced them to transform their processes and rethink business elements and technology use to remain sustainable while at the same time adapting to changing guidelines and current procedures [1]. Organizational leaders and managers have found COVID-19 to be disruptive, world changing and the ultimate test of their decision-making; this notion holds true for political leaders, senior business management, healthcare operational-level managers and the like. Evidently, the pandemic is the biggest challenge so far when it comes to making decisions in a manner that is timely and accurate [2,3]. For businesses, COVID-19 has led to the emergence of novel challenges in how to handle the repercussions brought on by the crisis and how to make decisions for efficiently and effectively managing the pandemic. Decision-making and system usage comprise the top challenges, which if ignored could lead to catastrophic outcomes [4,5].



Since 2020, researchers such as Lohapan [6], Ainasrallah and Saleem [7] and Hasbolah et al. [8] have indicated the use of technology, such as digital accounting systems (DAS), in addressing difficult and uncertain situations brought on by the COVID-19 pandemic all over the world. Technology use is actually deemed one of the top strategies that businesses can adopt [9,10]. In a world where the COVID-19 pandemic is viewed as a reason to develop and use appropriate technology, demand is met by businesses through their use of effective and up-to-date technology [11,12]. This has resulted in novel business models, online businesses and e-commerce platforms [12]. The pandemic has also led to the promotion and upgrade of technology and automation infrastructure systems such as the DAS infrastructure [13].



Businesses need accounting information to tackle issues in the long and short term, providing them with the required knowledge to reinforce their functioning (control and monitoring) in different areas, including costing, expenditures and cash flow [14,15]. Accounting information is also invaluable for the long-term strategic planning of businesses in a market environment that is characterized by high competition and dynamism [16,17]. The launching of information technology (IT) and IT-based solutions to support the gathering and relaying of accounting information needs to be central to any business initiative so that business productivity and competitiveness become sustainable [18,19,20,21]. In current times, IT functions as an extensive and integrated process in the performance of accounting processes [22].



In fact, IT contributes immense value to businesses in general and small and medium enterprises (SMEs) in particular owing to its ability to enhance accounting functions [23]. Effective IT use ensures that accounting reports are timely and accurate and that financial data can be accessed—both of which are great contributors to the decision-making and performance of firms [24,25,26]. Owing to the significance of SMEs in national economic development, enterprises’ survival remains a top concern. As major pillars of economies, SMEs should also be more proactive in enhancing and sustaining their productivity and competitiveness [27]. In relation to this, Dyt and Halabi [28] pointed out that one major difference between the success and failure of an SME is the way that it uses accounting information.



Past literature on accounting and financial reports indicated their role as information sources for enterprises. For instance, DAS may be described as an information system (IS)/IT tool that contributes to the collection, processing and storage of financial and accounting information for the informed decision-making of managers [29]. In other words, using accounting information and a financial reporting system would enable the effective and efficient achievement of objectives [30,31]. IT-expanded potentialities have led to the introduction of DASs and, in turn, such systems have made it possible to manage and provide accounting and financial information to enterprises.



Similar to other developing economies, Jordanian SMEs likewise leverage the potentialities of DASs but at a low level, though they may be extensively utilized in day-to-day business functions and processes. Notably, only around 14% of the SMEs in Jordan have made a DAS the go-to system for their internal business reporting [32]. This limited use of IS/IT to support operations, specifically accounting processes, has prevented firms from taking advantage of their assets to enhance their competitiveness [33]. Moreover, the low DAS use among enterprises has resulted in the poor quality of data, which negatively affects the decision-making process. In other words, the low level of adoption of IT/IS related-solutions has confined the ability of SMEs in Jordan to enhance both their competitiveness and productivity [4,26]. According to Ismail and Ali [34], when it comes to SMEs, a critical factor is the insufficient financial information and accounting records available and the lackadaisical management of such records. Some authors have contended that poor financial management and poor accounting records are the top two reasons for failure among SMEs [25,29].



Researchers mentioned that the major solution to the failure among SMEs is enhancing their financial management and accounting records by updating their accounting systems [35]. According to Dyt and Halabi [28], the main difference between successful and failed SMEs is their methods of using accounting data and, certainly, accounting information plays a key role in business function enhancement and support. Specifically, DASs have been adopted to effectively bring about sustainable competitiveness and survival [7,10]. A DAS enables the provision and generation of accounting reports in a timely and proper manner as well as the smooth process of obtaining financial information to promote information among managers regarding the effects of business decisions and processes on the performance of the whole organization [6,36].



When used effectively, DAS becomes an essential element in firms for cost savings and income/revenue in the long term, competitiveness creation and productivity enhancement [8,37]. In other words, the effective use of a DAS may meet user satisfaction of the system and positively impact the overall operations of a firm. While there are several benefits in using a DAS, several studies in the Jordanian context revealed that SMEs do not always generate accounting reports. For instance, Ahmad, Ayasra et al. [35] found poor-quality data were collected using DASs among SMEs in Jordan, while Smirat [31] reported that only a small percentage of SMEs in Jordan (14%) make use of accounting software in their accounting information preparation.



Case studies have been dedicated to examining DAS from the viewpoint of organizations [17,38], but a consensus has yet to be reached on the way firms can weigh the potential effects and value of DASs [38,39]. Identifying the potential of a DAS calls for a justification and validation of its impacts, viability and usefulness for businesses [38], particularly SMEs. Hence, further studies are needed to highlight the potentials of and issues related to the influence of using a DAS and its performance among such enterprises [39] as well as to examine the effects of the DAS in light of its value [40]. In this regard, little effort has been directed to the post-adoption issues relating to DAS performance, particularly in developing countries [17,41]. The full impact of DAS use in SMEs may only be wholly understood at the post-adoption stage by investigating the effects of DAS performance development in a developing country like Jordan.



Past literature has also largely ignored the interconnection between usage and impact. To fill this void, this study examines the way contingencies are connected to the external environment and their effect on IS/IT use, as suggested by Melville et al. [40] and Wade and Hulland [41]. When it comes to the COVID-19 pandemic, technology has been transformed in light of the relationship between DAS use and effects [42] in an issue that remains open according to Thuan et al. [43]. COVID-19 has transformed the impact of technology in a way that needs increasing attention. This study thus determines the way that several factors affect IS performance to validate past inconsistent findings [25,44,45]. Under-utilization or neglect of technologies is thought to negatively affect businesses, resulting in a lack of competitive status and strategical weakness [44]. However, there is scant evidence that technologies’ investment expenses result in an improvement in business processes [45]. Hence, technologies may not have an impact on a firm’s operations in certain cases; in fact, sometimes the costs associated, such as capital, training and extra staffing, exceed profits. Inconsistencies in the results regarding the impact (value) of an investment in technologies are due to misunderstandings regarding the skills and resources available to a business and the timeframe involved. In addition, prior studies have shown that a business’s investment level is not an accurate indicator of its investment intensity in technologies and information security. Furthermore, the study found that technologies’ capabilities, including DASs, are essential resources that cannot be substituted or imitated.



The growth of the DAS environment calls for an in-depth recognition of its value creation and impact on firm outcomes. This study addresses the critical issue by developing and examining a comprehensive research model of DAS use and its impact. Accordingly, the research questions of this study are as follows: (1) What are the antecedents of DAS use? (2) What is the impact of DAS use on DAS performance? (3) Does the COVID-19 pandemic moderate the relationship between DAS usage and DAS performance?




2. Literature Review


The several advantages contributed by DASs have motivated firms to take advantage of their use, but the SME sector is still lagging behind on this [10]. DAS refers to a system that gathers, stores, records and processes data to generate valuable information for managers and decisions-makers to make effective and informed decisions [38]. Such information can be utilized to mitigate decision-making uncertainty and improve activities related to control and planning.



Literature on the factors influencing DAS use and studies that investigated such use’s influence on system performance among SMEs are scarce [8,17,36,46,47]. The present study develops a research model based on resource-based view (RBV) theory and the technology-organization-environment (TOE) framework. It formulates hypotheses on the effective use of DAS among Jordanian SMEs and its relationship with their performance, with the consideration that studies of this caliber in literature are still lacking, thus creating a gap. Only a few of the past studies have explained the effect of DAS use on performance [6,7,48].



According to Lutfi [49], the factors that influence DAS use include competitive pressure, commitment of owner/manager, compatibility, government support and business advantages. The specific use of DAS was also found to affect DAS performance. Lohapan [6] revealed two major predictors of DAS performance: management involvement in the system implementation and management accounting knowledge.



This study also branched out to authors who included extensively deployed variables from commonly used theories, such as attitude, pre-satisfaction and intention to continue, as well as base line variables in the model and effect of money on behavior. Attitudes and utility were taken as mediating variables and relative advantage coming on top was taken as the most significant antecedent of attitude toward DAS and satisfaction, with both variables affecting intention to retain [17,50]. In the same caliber of study, findings showed that the right system deployed serves as a competitive advantage and that causal relationships exist between DAS and performance [10,17]. Alnasrallah and Saleem [7] also revealed that service quality, information quality and system quality constitute the success factors of DAS and, eventually, the performance of the organization. Culture within organizations contributes to performance enhancement through information quality, data quality and system quality and therefore it is crucial for organizations to facilitate an environment that promotes happiness, motivation and diligent work among employees. Meanwhile, Hasbolah et al. [8] found that both management support and self-efficacy affected perceived ease of use and perceived usefulness, while the perceived usefulness and perceived ease of use affected behavioral intention toward DAS usage.



Evidently, DAS performance has been a core issue among researchers and practitioners alike [51] and studies in literature, including those of Lohapan [6], Hasbolah et al. [8] and Khassawneh [32], revealed that several factors do have significant impacts on DAS use value. Regardless of such research, a gap exists in the literature when it comes to studies focusing on the influence of DAS use on DAS performance. Thus, the present study does so in the context of Jordanian SMEs, with the moderating impact of COVID-19 pandemic on the relationship.



Previous studies in IS use are mainly grounded on theories that investigate as well as analyze the usage from the individual perspective, such as the Technology Acceptance Model [TAM] [40,48,52], Theory of Reasoned Action [TRA] [39] and the Unified Theory of Acceptance and Use of Technology [UTAUT] [49,53]. Some studies that focus on the organizational level employed only related theories such as the Diffusion of Innovation (DOI) Theory [17,23], the TOE framework [27,34], the Resource-Based View [RBV] Theory (Ismail, 2009) and Contingency Theory [30]. However, Ramdani and Kawalek (2008) concluded, after reviewing previous literature, that IS usage research typically assesses several technological, organizational and environmental factors that either accept or reject the usage of a IS innovation.



A number of previous studies have utilized a multi-perspective framework in order to analyze the use of IS, but the most representative and influential framework was the TOE framework [54]. In several empirical studies on different types of innovation, the framework has been tested [10,19,26]. Furthermore, the TOE framework has been suggested as a valuable tool for understanding the use of complex information system technologies [19]. With this framework, the potential determinants of a firm’s usage decisions for a specific IS technology have been examined from a technological, organizational and environmental perspective. This provides a richer and more robust explanation.



The TOE framework, in contrast to Rogers’ model [55], helps to distinguish between and among innovations, capabilities and the environmental contexts of their use within organizations. It does this by overruling the dominance of technological and organizational perspectives.



In spite of the lack of clear evidence, it remains unclear whether the use of DAS and IS leads to improved firm performance. A critical part of IS research is understanding how investments in DAS/IS are related to their value (impact). In recent years, researchers have focused their attention on determining how DAS/IS applications within businesses contribute to the business’s value (impact). Prior research indicates that these associations are multifaceted and complex. The results of this field of study have demonstrated that DAS/IS can significantly enhance productivity, competitiveness and, therefore, performance.



In order to describe the impact of DAS/IS performance, the term business value is typically used. Among the organizational impact measures used are profitability improvement, productivity enhancement, inventory reduction, cost reduction and competitiveness [44]. Organizational impact measures may differ in meaning and importance depending on the type of organization. As a result, each measure requires in-depth fieldwork and a deeper understanding of the specific organization context [44]. As a result, this study will examine the relationship between DAS usage and DAS performance. This is because several studies have concluded that utilization of DAS/ISs is associated with organizational productivity, competitiveness and performance [30,40].



Considering the fact that the TOE framework does not provide a theoretical rationale for whether causal relationships can be established, it is not considered to be a well-developed theory. Nonetheless, the scope of variables in individual theories does not adhere to the TOE framework, despite the fact that it is a simple and elegant classification. Mishra et al. [45] have revealed that several researchers have attempted to combine the TOE framework with other theories in order to investigate the effect of the use of information systems technology.



Scholars have attempted to combine the most promising features of the TOE framework with other theories in the IS literature. This combination has the main objective of providing the theoretical context for the establishment of a causal relationship between innovation usage and impact [45,56] as well as explaining the relationship previously discussed. IT researchers have extensively studied RBV theory when examining the business impacts of IT-related resources and the use of IT.



Furthermore, the pertinent literature indicates that the impact gained from IS depends on an individual’s ability to leverage it [23]. Thus, the value of IS business is determined by the degree of IS implementation in the company’s main activities [56]. There has been an argument that a higher proportion of users indicates that a company has unique competencies derived from its primary information system. In accordance with Idris [36], knowledge and experience of information systems can help firms to leverage information systems more effectively. Both streams of research have been combined while the application of IS technologies and the business impact implications of previously mentioned applications have been considered.



In recent years, IS researchers have increasingly agreed that firms can achieve benefits from IS by modifying the processes of intermediate businesses [40]. It has thus been proposed that the impact of information systems on intermediate processes should be the focus of study. This is the same level at which information systems are deployed [23]. As a result, it is possible to move beyond the correlation between IS and the impact of business. As a matter of fact, this approach has been adopted by researchers who study the RBV theory. They study the use of information systems and their impact on a variety of technologies. Idris [23] investigates the application of information systems to business strategies and value chains. Lutfi et al. [36] explores the application of information systems in accounting information systems and Ray et al. (2005) discuss the impact of information systems in the customer service process. Zhu and Kraemer [56] discuss the impact of e-business, Salwani et al. [43] examine the impacts of e-commerce applications and Picoto et al. [57] examine the impacts of mobile business applications. Therefore, based on the above examples, this study utilized RBV in an effort to investigate the effectiveness of AIS applications.



An application of the TOE framework and the RBV will provide a solid theoretical framework for exploring the antecedents and impacts (post-adoption) of using DAS. Additionally, a researcher could better categorize resources by identifying the antecedents of DAS usage. It would also be possible to develop a theoretical rationale for associating DAS’s use with search and ordering procedures, as well as with the performance of AIS. This would be the case if a researcher were to understand the impacts of DAS usage. There are wide discrepancies between firms in terms of skill levels and resources, despite the fact that they consistently invest large amounts of money in technology. Thus, it is likely that firms’ adoption of DAS and their ability to leverage these applications are inextricably linked to their skills and resources. An overview of studies examining the impact of information and information technology innovations on user behavior is presented in Table 1. It is evident from the table that previous studies have examined the antecedents and impacts of utilizing various kinds of information and communication technologies using the TOE Framework and RBV Theory.



In summary, prior discussions have shown that former works used a variety of approaches and theories to examine the antecedents and impact of technology use. It is possible to categorize most of the influencing antecedents into four different categories. Among these approaches, the innovation diffusion approach is the most prominent. In these studies, the focus was primarily on perceptions regarding innovation characteristics, namely relative advantages and compatibility. The second category consists of works that are influenced by organizational factors. In the third category, works focus on factors related to the institutional environment. Last but not least, most research discusses the impact of technologies’ use based on the RBV.



The current study examines the antecedents and impact of AIS usage from the perspective of all perspectives. All of these perspectives can be explained by TOE, DOI and RBV. Those theories and their application to AIS will be discussed in the following sections.




3. Theoretical Understanding and Foundation


In this study, the post-adoption stage and effects of DAS from the perspective of the organization are examined. Literature dedicated to this domain has examined the issue from two approaches: the first approach focuses on the variables affecting innovation use decisions, whereas the second examines the antecedents of the innovation use impacts.



In the former approach, the literature shows that the TOE framework serves as a stepping-stone in the initial examination of using DAS [54]. The framework is suitable for use in identifying three factor categories influencing the process of using technologies among firms, namely, technological dimension, organizational dimension and environmental dimension. TOE framework is reconcilable with the diffusion of innovation theory, as it concentrates on both internal and external features of organizations in terms of technological, organizational and environmental elements. The technological dimension provides a description of the perceived attributes of the innovation, including complexity, compatibility, observability, relative advantage and trialability. According to the meta-analysis conducted by Tornatzky and Fleischer [54], the most relevant, positive and significant characteristics from the above attributes are relative advantage and compatibility; thus, they are included in this study’s examination. The organizational dimension refers to the number of slack resources that are internally available, with the main factors being top management support (TMS) and organizational readiness, both of which have a significant effect on the innovation use/adoption and are hence examined in this study. Lastly, the environmental dimension is the area within which the industry and its business, rivals and government dealings take place [54]. The above conceptualization is aligned with the diffusion of innovation theory (DOI) proposed by Rogers [55] that emphasizes the technological and organizational characteristics of a firm as the antecedents of diffusing technology within it.



In the same line of research, ref. [23] included the impact of technology use in the TOE framework based on the RBV premise that a firm creates value and impacts through the combination of resources that would be difficult for another firm to imitate. Added to this, the resources’ impact trumps the ability of the organization to utilize the innovation rather than the innovation itself [57,60]. In other words, the impact of the innovation depends on the level at which it is used in the major activities in the firm’s value chain. The higher the use level, the higher the likelihood of generating distinct effects [56]. This approach has resulted in a branch of research focusing on the antecedents and outcomes of innovation use [46,61,62].



In short, TOE is the main framework that has inspired most of the earlier literature on the drivers of IS/IT use [59,63]. Meanwhile, the value and impact of IS/IT use in view of previous research were grounded on RBV [23,47]. However, despite the significant contribution of these theories in understanding the drivers and impacts of IS/IT and innovations, they still have limitations that need further investigation to enhance our understanding.




4. The Research Model and Hypotheses


The research model in this study combines the TOE framework and RBV theory, which are the most common theories in IS/IT studies [46] and their theoretical perspectives are adopted in this study to examine the impact of DAS in SMEs. The literature reviewed highlighted the need to examine factors that affect DAS use in SMEs in various contexts as well as the impact of such use on its performance and effectiveness. Prior variables in the literature were reviewed to develop the model (Figure 1). The study factors are categorized under three contexts, technological, organizational and environmental. The next section is dedicated to explaining the contexts in detail, after which the hypotheses are formulated.



This study uses the TOE framework to assess DAS. The framework is prevalent in scrutinizing issues related to IS technology usage, such as the usage of DAS [54]. The framework was developed to be a consolidative framework, which offers a general theoretical foundation in the usage/adoption of ISs. It generally measures different technological, organizational and environmental factors that assist the process of usage/adoption of various IS technology [59,63].



Several reasons support the choice of applying the TOE framework in this research. Firstly, the framework includes the environmental characteristics that were ignored by DOI. The integration of the environmental characteristics increases the predictability and power of TOE framework to be superior to the latter and discusses intra-organization IS technology much better than others [58]. Secondly, TOE framework explains how the technological, organizational and environmental characteristics influence IS technology usage and also how these three characteristics affect the companies’ decisions makers [19]. Thirdly, TOE is a flexible contextual theory that can be applied in diverse settings and allows excluding and including of the technology, organization and environment variables that are in line with multiple contexts [17]. Fourthly, TOE framework considers as a resilient theoretical basis and supports strongly the organizational level research [27]. Finally, the TOE framework has been acknowledged as the most frequently-applied IS and innovations theory among researchers [26,64]. Hence, the TOE framework is the most applicable theory (outstanding theoretical framework) for the SMEs context, as it provides a vibrant and rich viewpoint from which to deal with SMEs [36].



The current study also draws on the capability building view by using RBV theory to investigate the influence of DAS usage on performance. RBV theory is suitable in recognizing businesses’ technological activities through the theoretical standpoints of organization capabilities and resources [51]. A focal point of RBV is that values and performance are influenced highly by the qualities or elements of a business’s resources or/and capabilities [58]. Grounded in the RBV theory, DAS denotes the intangible resources or capabilities for businesses by which firms achieve value and develop their performance. Thus, the causality TOE framework will be adapted in this research to explain the drivers of DAS use. Accordingly, the authors have developed a theoretical framework grounded on the TOE and RBV. The factors involved in the present study were grouped into technological, organizational and environmental factors. Compatibility and relative advantage are the technological factors that determine the degree of DAS appropriateness to the business. Meanwhile, top management support and Organizational Readiness are organizational factors that reflect a business’s ability in DAS usage. In addition, Government Support is considered as an environmental factor that represents the extent to which businesses face an external necessity regarding DAS usage. Nonetheless, as the current research also attempts to investigate the impact of DAS usage on DAS performance, the causality of RBV will also be perused, as proposed by several previous studies [26,57]. Taking the aforementioned into consideration, the RBV theory is leveraged in this study to validate the existence of a relationship between DAS usage and DAS performance. In accordance with the RBV theory, the more profound and extensive the usage of DAS, the greater the possibility of a business in creating DAS that is valuable, almost inimitable and sustainable. Therefore, this study contends that a theoretical linkage exists between DAS usage and DAS performance.



4.1. Technological Factors and DAS Usage


Technological factors refer to the technological attributes to be employed during innovation use [47]. According to Rogers [55], innovation has several features that may affect its usage and this may be exemplified by relative advantage, which is the level at which an innovation is perceived to provide higher benefits than others similar to it [52,59]. DAS possesses several distinct features that are distinctive from its innovation counterparts, including the gathering, storage and processing of accounting and financial data useful for decision-making among managers [65,66,67]. Past literature on the subject indicated that relative advantage is the top antecedent of using IS/IT [61,68] and has a positive influence on adopting IS/IT [69,70]. Hence, the present study formulates the following hypothesis:



H1: 

Relative advantage has a positive significant effect on DAS use.





Compatibility is the level at which an innovation is perceived to be aligned with existing practices and values [55,71]. Thus, technology compatibility is the way the system is similar to existing processes that are required for DAS use and implementation [53]. The use of new technology calls for new skills and methods of implementation and use and, in case of incompatibility, the use of technology may be hindered [72]. Accordingly, this study proposes the following:



H2: 

Compatibility has a positive significant effect on DAS use.






4.2. Organizational Factors and DAS Usage


The firm’s characteristics that affect technology/innovation implementation and use are covered under organizational factors [73] and they constitute the organization itself, its policies for resources management and the work environment for achieving the mission and objectives set out by the organization [54,74]. In relation to this, organizational readiness has been acknowledged as a major factor that affects the use of IS/IT in SMEs [58,75]. Owing to the firms’ lack of financial resources for using IS/IT and the knowledge to do so, specifically when it comes to complex technologies [75], this factor can affect such use. Past studies have shown organizational readiness to be an important factor in the adoption and use of technological innovations [61,64]. For example, Rahayu and Day [68] revealed that organizational readiness leads to IS/IT adoption success, which is consistent with this study. Hence, this study proposes the following hypothesis:



H3: 

Organizational readiness has a positive significant effect on DAS use.





Another organizational factor, TMS, refers to the support, commitment and active engagement directed by management toward technology planning and implementation in the organization and its use among the staff [74,76,77]. The main decision-makers in SMEs are the managers and so they have to ensure that the resources critical to DAS use are available and the hurdles to such use are minimized or eliminated to overcome resistance to use [72,78]. Studies of this caliber indicated that successful IS/IT largely depends on manager support and commitment, both of which have a positive influence on IS/IT success and performance among SMEs. Such dependency highlights the role of TMS in DAS use [70,73]. Accordingly, this study formulates the following hypothesis for testing:



H4: 

Top management support has a positive significant effect on DAS use.






4.3. Environmental Factors and DAS Usage


These factors are factors that exist externally to management control of SMEs [79]. Government support comes in its promotion and encouragement of technology use and implementation within the organization [54,80]. In relation to this, the regulations and guidelines established by the government may confine a specific industry from using technology and innovation, a result of which may limit such use, while in another industry the same regulations and guidelines may motivate the use of innovations [54]. Such government regulations, guidelines and policies also differ from one country to the next and from one industry to another [54]. Refs. [81,82] examined this factor and found it to have a crucial role in the use of innovation, as both were found to be positively related. In line with this argument, the present study examines the factor as a predictor of DAS use in SMEs in Jordan in light of the following hypothesized relationship:



H5: 

Government support has a positive significant effect on DAS use.






4.4. DAS Usage and DAS Performance


In the IS/IT literature, system performance is among the most highly considered dependent latent variables [23,59,83,84]. DAS performance is the level at which DAS contributes to achieving the aims and objectives of an organization [10,85]. In the same line of study, authors are still attempting to clarify the construct that has the most significant influence on DAS because of the difference in the conceptualization of DAS performance from one study to the next [10].



The benefits of DAS use among SMEs have been acknowledged in some studies. For instance, Esmeray [83] revealed that DAS assists the increase in revenues and sales and customer services among SMEs, while Ismail and Zin [33] reported that DAS is useful in providing the information of external and internal users and has a positive effect on the efficiency of business management. More extensively, authors have also attempted to identify the nature of the influence of DAS use on enterprise performance. Ramli [40] found that DAS use improved user satisfaction, mitigate errors and enhance the availability of information. However, studies dedicated to investigating the effects of DAS use on DAS performance remain lacking.



DAS use refers to the level at which DAS is used with other activities to increase efficiencies. According to Apriyanti and Yuvitasari [10], firms using DAS in an effective manner have a higher likelihood of reporting its positive impacts on their performance compared to those that limit their use. On the basis of TOE, technology impact depends on the amount of its use in conducting activities [36]. In other words, using DAS is the first step in acknowledging the impact of such use on its performance. This study uses RBV theory to relate DAS use and its effects in a way that, when DAS is extensively used, it has a higher possibility of creating effects on business, given that rivals will find it difficult to emulate and it will remain valuable and sustainable throughout time. Hence, this study proposes the following:



H6: 

DAS usage has a positive significant effect on DAS performance.






4.5. Moderating Effect of COVID-19 on the Relationship between DAS Usage and DAS Performance


The havoc that the COVID-19 pandemic has caused for businesses is unprecedented, affecting their operations and environment and creating threats [86,87]. The consensus is that the pandemic will reshape the business landscape within organizations and external to them [88] and, in the case of SMEs, they have more flexibility compared to their larger counterparts [89]. To handle restrictions and control measures (e.g., strict isolation measures, travel restrictions, home isolation), SMEs will likely depend on digital technologies, such as artificial intelligence and DAS, to minimize the pandemic’s impact. Additionally, the COVID-19 pandemic has brought about an uncertain recovery of the economy, which is predicted to end in 2025 in the face of extensive life loss and an unclear pattern of recovery [90], threatening the survival of SMEs. Such a mutated, uncertain environment can be addressed by SMEs through innovative new value creation and logic depending on information sources and digital technologies. SMEs should thus leverage DASs in examining new value sources, making a significant relationship between DAS use and its impact (86).



Thus far, the COVID-19 pandemic represents the biggest challenge to the leadership and management of businesses, with one of the top issues being the inaccurate information sourced that may be lacking completeness, precision, certainty, reliability, clarity and authenticity. Leaders and managers are faced with the task of making critical decisions without the required information and data [91]. On the one end, there is a lack of data owing to the nature of the virus and the speed of its proliferation and, on the other, decision-makers possess a large amount of unreliable data and information that need to be filtered and cleaned.



Owing to the unfamiliarity of the COVID-19 pandemic, decision-makers are at a loss; uncertainty prevails concerning the reliability of information sources [91], unpredictability and uncharacteristic human behavior, irrational response of the financial markets, economic volatility, lack of accurate data to gauge the impact of lockdowns, unclear patterns of outbreaks and many others. Decision-making in a timely manner using incomplete information within a high-outcome environment is unprecedented in its level of uncertainty.



In businesses, decision-makers at different levels have to contend with the risks that arise and the extreme outcomes from their wrong decisions; this is clear from the leaders, healthcare managers and professionals who are required to make life-or-death decisions daily in the face of uncertainties [91]. Such decision-makers need to assess the risks and adopt the right actions while minimizing these risks they may face. In the case of the current pandemic, decision-making is made in uncertain circumstances, where wrong decisions can potentially lead to irreversible harm in light of the number of deaths and economic turmoil [91].



Owing to the nature of the pandemic, timely decisions are needed and so critical decisions need to be made in a timely manner as any delay could mean loss of lives and damage to economic development. It is important for decision-makers to maintain their focus in identifying and assessing tipping points and triggers of escalation for the steps to be taken. Timely decisions are quite impossible with these uncertainties, because high risks and pressure abound.



In an environment characterized by high uncertainty, additional information and data are needed for decision-making and this can be met through the information-processing capability of a firm [85]. DAS deployment is a mechanism that extends the processing capabilities of firms and firms with high DAS use are more adept at gathering, analyzing and relaying information, leading to their higher likelihood of reporting a high level of DAS performance. According to Wade and Hulland [41], a significant relationship exists between firm resources (DAS use) and its effect on the functioning of the firm in an uncertain environment. Aligned with this argument, this study proposes the following:



H7: 

COVID-19 moderates the positive relationship between DAS use and DAS performance.







5. Methodology


Aligned with the study objective to examine the effect of various factors (technological, organizational and environmental) on DAS use among manufacturing SMEs in Jordan, the sampling frame of the study was obtained from a list provided by the Amman Chamber Industry Directory [92]. There are 8000 firms listed in the directory, of which 941 met the definition of SMEs adopted in this study. Specifically, a small firm is defined as one with 10–49 full-time employees (FTEs) and a medium firm as one with 50–249 FTEs. This study aimed to obtain the viewpoint of the firm on DAS use and. thus, the unit of analysis is the firm and the target respondents are their owners/managers. Such respondents hold knowledge of the IS/IT practices of the firm and have a significant influence over its strategic decision-making [59,93].



Questionnaire survey was the main instrument of data collection used and the questionnaire was categorized into four main sections (demographic information, items measuring the impact of DAS use, items measuring the extent of DAS use and respondents’ profile); the results summary of the participant’s profile is presented in Table 2. The questionnaires were developed in English based on tested and validated measurements from the earlier research in the context of innovation/technology and information systems. Since the respondents had Arabic language as their mother tongue, the questionnaire was translated from English language to Arabic through the use of a professional translator applying a sequential linguistic method in order to ensure the reliability and validity of the measuring scales utilized. The items of the main variables were measured on a five-point Likert scale and were adapted from the literature (refer to Appendix A). To ensure an adequate response, 200 copies of the questionnaire were distributed to potential respondents in SMEs. Of the 200, 34 were returned.



The study’s survey targets, which are DAS adopters in the position of decision-makers, were surveyed over a span of two-months (14 June 2021–19 August 2021). The current study obtained responses only from a single participant (owner/manager) for each SME. The use of a single participant to represent a company’s view helps to improve and increase the response rate, and this has been a relative common practice for studies involving SMEs [73]. The current work’s purpose, predictable completion time and survey link were all included in the email invitations. Participants could only participate if they agreed to take part in the survey in the first place.



More specifically, copies of an online questionnaire were distributed to 741 firms for the actual data collection and, after follow-up procedures, 204 responses were retrieved. From the retrieved questionnaire copies, 183 were found to be suitable for analysis, indicating a response rate of 25.2%, which met the minimum requirement for analysis in partial least squares-structural equation modeling (PLS-SEM) (70 responses with 7 independent variables) [94].




6. Data Analysis


PLS-SEM was employed in this study for hypothesis testing. PLS-SEM is a multivariate statistical approach that allows for the evaluation of several variables at the same time in one model. The approach is suitable even with complex models that involve several latent variables, moderating variables and lower-sized samples [94,95]. This study thus used PLS to test the formulated hypotheses, preferring it over other approaches of data analysis. The proposed model had a moderating variable that contributes to its complexity and the size of the sample was 186, which is lower than the threshold size required for other approaches. Lastly, PLS-SEM was the best choice as this explorative study applied both the TOE and RBV models, which required a path modeling approach suitable for a prediction-oriented study or an extension of an existing theory [96].




7. Results and Interpretation


7.1. Assessment of Measurement Model


Following the recommendation brought forward by Hair et al. [94], the measurement model/outer model was evaluated in PLS-SEM to determine if the observed indicator constructs possess reliability. Since unreliable constructs would restrict the evaluation of the structural model (inner model), the validity and reliability of the items and constructs of the measurement model required testing.



In order to obtain the indicators’ loading, cross-loading, Cronbach alpha, composite reliability and AVEs were used. Ideally, several researchers have suggested and recommended that the cut-off point for individual items loading should be 0.40 and above; that is, any indicator with an outer loading of less than 0.4 should be removed from the measurement model [94]. Accordingly, the first time the PLS-SEM algorithm was calculated, one item loaded extremely poorly, i.e., COVID-19 3 was 0.378. One of the 38 items that had loaded poorly was removed based on the aforementioned criteria. One item was deleted (COV3) because the loading was below the threshold value of 0.40. Hence, after removing poor loading items, 37 items were retained for the final model. Table 3 provides a list of items retained for further analysis.



The relevant indicators representing the tested measurement model are shown in Table 3. Based on the table, the constructs were all valid and reliable, with values higher than those of the suggested threshold value for Cronbach’s alpha, composite reliability and average variance extracted (AVE) (0.70, 0.70 and 0.50, respectively) [94]. The items met the requirements of convergent and discriminant validity, as all of the factor loadings on their corresponding constructs exceeded 0.40 [94,97]. Finally, the Fornell–Larcker criterion was used to establish the discriminant validity of the variables by comparing the AVE squared with the constructs’ correlation coefficients.



The squared AVEs (Table 4) on the diagonal line exceeded the values of correlation coefficients between constructs, which established the discriminant validity of the constructs. In consideration of the indicators presented, it can be concluded that the measurement model met all the requirements for discriminant validity, convergent validity and reliability at both levels (construct and item). Thus, the study proceeded with the assessment of the structural model involving the hypothesis testing.




7.2. Assessment of the Structural Model


Following the analysis of the measurement model using PLS-SEM, the next step involved the assessment of the structural model, where the focus was on the effects of independent variables on the dependent one, with the effects differing from a model with a moderating variable and one without [94]. This study aimed to determine the main effects between DAS use and DAS performance. Accordingly, PLS was executed without the moderating variable and with the interaction effects identified using an additional model as recommended by past studies [94,98]. Thus, two distinct models were assessed: the direct relationship model and the moderating relationship model.



7.2.1. Direct Relationship Model


The direct relationship model was tested by using the PLS algorithm and bootstrapping method using 5000 resamples; this was carried out to determine the level and significance of the path coefficients for hypothesis testing. The standardized path coefficients (β-values), critical ratios (t-values) and p-values (supported hypotheses) of the formulated hypotheses are displayed in Table 5. In sum, from the eight formulated hypotheses, six obtained 90% or 95% confidence levels, among which the effects of DAS use on DAS performance (β = 0.383, t = 6.977, p < 0.01) had the highest significant effect, indicating support for H6. Beginning with the technological factors, compatibility’s positive relationship with DAS use was supported (β = 0.194, t = 2.588, p < 0.05), but that of relative advantage was not (β = 0.009, t = 0.110), indicating support for H2 but not for H1. For organizational factors, the significant and positive effect of organizational readiness on DAS use was supported (H3) (β = 0.127, t = 1.816, p < 0.05) and so was that of TMS (H4) (β = 0.095, t = 1.450, p < 0.10). Lastly, for the environmental factors, government support’s significant effect on DAS use was also supported (H5) (β = 0.089, t = 1.394, p < 0.10).




7.2.2. Moderating Relationship Model


The study also tested the moderating relationship model, where the latent constructs of DAS use and COVID-19 were examined through the use of bootstrapping method with 5000 resamples. The p-value was calculated and the moderating effect was determined. Table 6 presents the results. Based on the values (β = 0.204, t = 2.132, p < 0.05), H7 was supported, indicating that COVID-19 moderated the DAS use–DAS performance relationship.






8. Discussion


Owing to the lack of theoretical foundation of DAS use from the perspective of the organization, this study aimed to explore DAS performance (perceived impact) and its constructs from this context by developing and presenting an integrated model combining the TOE framework and RBV theory. The statistical analysis results showed the relationship among the TOE factors (compatibility, TMS, organizational readiness and government support) and DAS use.



To begin with, in the technological dimension, the findings found compatibility having the highest effect on DAS use among all the TOE factors, showing that DAS needs to be highly compatible with business practices, work processes and IT infrastructure. However, when it comes to relative advantage, the result did not support a significant impact on DAS use, contradicting the prediction of DOI theory and the results of past studies that supported a significant effect from relative advantage to the implementation and use of IS/IT applications [23,61]. Some other studies found no significant effect [25,99]. This outcome may be attributed to the argument that, regardless of the varying affordability of SMEs, the current DAS appears to be easily obtainable because of its low cost and strong competitive market. Hence, low cost, easy possession of DAS and the inclination to imitate competitors would have led to boosting SMEs to accept a system regardless of its pros and cons.



Moving on to the organizational dimension, based on the obtained findings, the positive effects of TMS and organizational readiness on DAS use among Jordanian SMEs were supported. In other words, firms with higher TMS levels have a higher tendency to use DAS, as supported by former studies that asserted that the level of manager involvement in DAS use and their knowledge of the system would lead to smooth acceptance of IS/IT in SMEs. The findings supported that high organizational readiness in firms tends to lead to extensive DAS use, which is supported by past studies [23,61] that found a significant effect of the same on IS/IT use. Perceive compatibility gives the firms an impetus to use DAS and the readiness of available resources (financial, technical, etc.) ensures that DAS is effectively deployed. The study result highlights SMEs’ readiness and the availability of human and technical resources to leverage DAS.



Lastly, in the environmental dimension, the findings supported the significant influence of government support on DAS use on the basis of the assessment of path coefficient values. This result may be related to the preference of SMEs for formal support types (governmental support) rather than informal support when seeking advice and support on matters related to DAS. The government of Jordan has been exerting efforts to bring about the use of accounting-related software (e.g., DAS) in different programs and initiatives and with concomitant affordable costs, promoting consultation from government-related agencies to mitigate the low reliance of establishments on informal support.



Notably, the findings revealed that using DAS contributes to its effective performance and, based on RBV theory, SMEs using DAS extensively have a tendency to obtain higher value from it. This finding is important to prior studies in different IS/IT domains [46,61] that indicated the significant influence of IS/IT use on technology impact. Businesses sustainability could be successfully improved through DAS usage, which subsequently catalyzes performance and global competitiveness [100,101]. Based on Lutfi et al. [26], DAS-implementing business tends to document positive and significant implications on businesses’ sustainability compared to counterparts with restricted DAS use. Likewise, technology impacts rely on the degree to which it is used and utilized to conduct businesses events and activity under the TOE framework. SMEs must first incorporate DAS to ascertain its influences on performance and sustainability.



This study tested the moderating role of COVID-19 on the relationship between DAS use and DAS performance and the result showed support for the significant moderating effects. The advent of the pandemic during a period of technological development when activities are primarily being carried out through the Internet led to the opportunity to leverage the technologies’ optimal efficiencies and this holds true for DAS. Studies of this caliber also showed the positive impact of COVID-19 on DAS use and performance [6,7,8,26,43]. Using digital technologies such as DAS is one of the top success factors among SMEs [10,102]. Overall, COVID-19 pushed enterprises to upgrade their technologies and automate their infrastructure for secure and effective business interactions and processes [103].




9. Implications


In this study, the author provided information on the influencing factors of DAS use among SMEs in Jordan and, in turn, its effect on DAS performance, with COVID-19 taken as the moderating variable. Studies in the literature on the same topic are scarce and thus this study contributes to both theory and practice in the area of DAS use among SMEs, particularly in Jordan.



The study contributes to theory by proposing a validated model containing the antecedents of DAS use and their effects. The research supports the TOE framework and RBV theory in the perception of organizations. It also supports the use of RBV as a theoretical basis for studies focusing on the effects and value of DAS. In this study, past works were extended on the evaluation of IS/IT usage, which has remained within the use of the overall impact of technological innovations. The combination of TOE and RBV and their use in a single research model to examine technology use and impacts contribute to the explanatory and predictive powers of the models as well as generates findings that have implications to practitioner and academic circles.



Another notable theoretical contribution of this study is the argument made connecting DAS usage and DAS performance, contingent upon the COVID-19 pandemic. The pandemic moderated the effect of DAS use on its performance—a finding that provides insight into a theoretical phenomenon and its implications. Regardless of the COVID-19 effect mentioned in literature, as an antecedent of DAS use and DAS performance, empirical findings on the same has been rare. Thus, this study contributes by providing information on the impact of the pandemic on SMEs’ activities, which were ravaged by the pandemic. This calls for an in-depth understanding of such effects in this digital era. DAS implementation to enhance the sustainability and competitive performance of establishments is highly recommended, with the findings supporting the focus of SMEs on the promotion of DAS use in times of uncertainty.



As for the contributions of the findings to practice, managers and leaders of SMEs, policy makers and industry leaders who are inclined to gain information on the reason why SMEs lag behind their larger counterparts in using DAS can benefit from the study findings. Respondents showed that informal networking and relative advantage had no significant roles and thus firms should be more focused on using formal networking in the form of government agencies, SME advisory centers, financial institutions, IT consultants and others to promote and bring about high-level DAS usage. Added to this, the proposed model of this study can assist SME managers and owners in being concerned about the important factors that promote extensive DAS use and, in turn, its influence on DAS performance. The model can be used to discern the potential effects of DAS use on firms and evaluate such use for supporting decision-making when it comes to initiatives. This study’s findings also highlighted that small firms appear to expect lower benefits from using DAS compared to their medium-sized counterparts, which is why their proportion is lower than that of the latter in using DAS.



Furthermore, policy-makers and the government can take advice from the findings by cementing their role in assisting and promoting DAS technology use among SMEs. The Jordanian government can enhance the use of DAS among smaller firms to obtain benefits and value and it should be active in encouraging such firms to adopt and use innovation.



Finally, this study supported the moderating effect of the COVID-19 pandemic on the relationship between DAS use and DAS performance, highlighting for enterprises the importance of focusing on the impact of exogenous shocks on stimulating positive DAS use. In an environment rife with uncertainty, managers and owners of SMEs are recommended to promote DAS use in their firms as a cost-saving strategy. The positive moderating role of COVID-19 on the relationship between the variables indicates the need for SMEs to develop DAS use for sustainability and competitive performance.




10. Limitations and Recommendations for Future Studies


In any research work, limitations are difficult to avoid, but these can be used to pave the way for future opportunities. With regard to this study, the focus was placed on Jordanian manufacturing SMEs, indicating that the findings may not be applicable or generalizable to other sector’s SMEs or, for that matter, to the SMEs in other countries. Future studies can replicate the study in other sectors, firm types and countries to obtain comparable findings and increase the understanding of the topic. Future studies can likewise validate the measurement scales, conceptualizations and generalizability of results. Another limitation relates to the response rate of the study; regardless of the different follow-up efforts, the study findings were based on 186 responses, which are sufficient to test the fit of the model and conduct statistical inferences, despite the low rate of response. In this regard, future studies can verify the findings on a larger-sized sample to allow the use of covariance-based SEM and pave the way for more robust findings. Similarly, using large-sized samples would enrich the understanding of the relationship between latent variables with higher confidence values.



Still another limitation is the use of cross-sectional data, where the relationships between the factors were not accurately ascertained because the data were gathered at one point in time and not throughout different periods. Using longitudinal data would deal with such a drawback. Additionally, Jordan is a unique country with characteristics distinct from those of other developed and developing nations in light of transition and digitalization. The Jordanian market is also significantly influenced by the policies established by the government, a phenomenon that is not as prominent in developed nations. Thus, the conclusions of the findings may not be generalizable to other countries. In this regard, future research can replicate the study and obtain comparative findings. Finally, this study tested the effects of TOE variables on DAS use and the relationship between DAS use and DAS performance. Future studies may test the direct influence of TOE variables on IS/IT to clarify potential direct effects.




11. Conclusions


The objectives of the current study were to investigate the drivers of DAS adoption and the role of DAS adoption on the performance of system, as well as the moderation influence of COVID-19 on the relationship between DAS adoption and performance. The low adoption level and performance found in prior research motivated the present study. The low level of adopting DAS and system value were also found to explain weak IMPACT (performance). This empirical research presents a distinguished contribution by examining the role of DAS adoption in enhancing system impacts and value.



The topic of DAS adoption in the Jordanian context is becoming more important, particularly considering the agenda of the Jordanian government in moving toward a contemporary and digital business environment. The effective usage of DAS is critical for every business in every industry. With the purpose of accomplishing effective adoption, SMEs must consider the potential drivers that might influence the adoption processes, given that several digital systems have failed owing to a low-level of usage.



Almost a majority of hypotheses proposed have an impact on the use of DAS. Furthermore, this plays a significant role in enterprises’ decision to implement DAS. DAS has undoubtedly been beneficial to organizations that have implemented it, including reducing labor costs, saving time, providing useful information to leaders and improving professional qualifications. In almost all cases, they are satisfied with the quality of services provided by DAS. Those respondents to the survey who are willing to utilize all resources and encourage their employees to work with DAS are positive indicators for the Jordanian economy. Furthermore, DAS has proven to be a superior technology for managing large amounts of data. DAS will therefore become more widely used in the future. As a result of the complex COVID situation, many office workers, especially those in the accounting, auditing and management departments, are required to work from home. As a result, they are unable to communicate directly with each other. Additionally, organizations must maintain and protect data at all times. As a result of this trend, the use of DAS is on the rise.



The present research provided additional evidence to the growing body of knowledge concerning the drivers of DAS adoption and value in Jordanian SMEs, where the DAS adoption level is still low. This study improved and enhanced the understanding of the antecedents affecting DAS adoption and their influence on DAS performance among SMEs. It likewise investigated the moderating role of COVID-19 on the association between DAS adoption and DAS performance.



The analysis of survey data showed that only five out of six factors have a significant impact on DAS adoption. Furthermore, DAS adoption significantly influences DAS performance. This research also revealed that COVID-19 influences the relationship between DAS adoption and DAS performance, indicating the need for SMEs to develop their use of DAS for sustainability performance and competitiveness. Finally, the hope is that the current study will motivate more theory building and additional studies in this area of research.
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Appendix A




	Measurement Items
	Source



	DAS Usage

Our business use DAS

Our business intends to use DAS in regular bases in the future.

Our business would highly recommend DAS for others to adopt.
	[23]



	Relative advantage

DAS enables our business to appropriately manage supply chain risks.

DAS enables our business to provide useful information to make decisions.

DAS would enable our business to respond faster than competitors to changing environments.

DAS would enable our business to reduce our operation cost.

DAS would enable our business to reduce our operation time.
	[47]



	Top Management Support

Our top management promotes the use of DAS in the business.

Our top management creates support for DAS initiatives within the business.

Our top management promotes DAS as a strategic priority within the business.

Our top Management is interested in the news about DAS adoption.

Our top Management overcome the hurdles present due to natural resistance to technology usage.
	[47]



	Organizational Readiness

Lacking capital/financial resources has prevented my business from fully exploit BD.

Lacking needed IT infrastructure has prevented my business from exploiting BD.

Lacking analytics capability prevent the business fully exploit BD.

Lacking skilled resources prevent the business fully exploit BD.
	[23]



	Government Support

The governmental policies encourage our business to adopt new ITs (e.g., BDA).

The government provides incentives for adopting BD.

Government procurements and contracts such as offering technical support, training, and funding for BD adoption.

Standards or laws support adoption of BD technologies.

Adequate legal protection supports BD technology adoption.

There are some business laws to deal with the security and privacy concerns over the BD technologies.
	[47]



	DAS Performance

DAS is a processing system to generate information for decision managers.

DAS minimize uncertainty in decision-making and improve the ability to plan and control activities.

DAS supports our business growth in terms of sales, revenue and customers provide information to internal and external audiences.

DAS improve user satisfaction, reduce errors, and improve information availability.

DAS reduce costs reduce time, save human resources for businesses to use.

DAS is a connection tool for management systems and operational systems.
	[47]



	COVID-19

COVID-19 has had an adverse impact on our organization.

COVID-19 has made daily work even more challenging.

COVID-19 has added to concerns about their future development.

COVID-19 has inspired our organization to take the initiative to expand business.

COVID-19 has caused me to work longer hours.

COVID-19 has made work more demanding.
	[100]



	Compatibility

Using DAS is compatible with our business culture.

Using DAS is compatible with our business values.

Using DAS is compatible with our preferred work practices.
	[23]
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Figure 1. Model of the Study. 
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Table 1. IS/IT Innovations Usage and Impacts Studies Using TOE Framework and RBV Theory.






Table 1. IS/IT Innovations Usage and Impacts Studies Using TOE Framework and RBV Theory.





	Innovations
	Innovations Impacts
	Author (s)





	ERP Adoption
	ERP performance
	[27]



	Mobile Business Use
	M-Business Value
	[57]



	E-commerce Usage
	E-commerce impact
	[58]



	AIS Implementation
	Business Sustainability
	[26]



	E-commerce usage
	Business performance
	[43]



	Big Data (BD) Adoption
	BD Impact
	[59]



	Internet usage
	Procurement- process performance
	[45]



	E-Business (EB) Usage
	EB value
	[56]



	AIS Usage
	AIS Effectiveness
	[47]










[image: Table] 





Table 2. Demographic characteristics.






Table 2. Demographic characteristics.





	
Characteristic

	

	
Frequency

	
Percent






	
Position

	
CEOs

	
88

	
48.1%




	
Senior managers

	
49

	
26.8%




	
Managers

	
47

	
25.1%




	
Experience

	
3 years or less

	
48

	
26.2%




	
4–7 years

	
42

	
22.9%




	
8–11 years

	
49

	
26.8%




	
More than 11

	
44

	
24.1%




	
Gender

	
Male

	
105

	
57.4%




	
Female

	
78

	
42.6%




	
Age

	
20–29 years

	
39

	
21.3%




	
30–39 years

	
46

	
25.1%




	
40–49 years

	
66

	
36.1%




	
50 years and above

	
32

	
17.5%




	
Education

	
Diploma or below

	
29

	
15.8%




	
Bachelor degree

	
81

	
44.3%




	
Master’s degree

	
59

	
32.2%




	
PhD

	
14

	
7.6%




	
Number of Years Using DAS

	
2 years or less

	
72

	
39.3%




	
3–5 years

	
62

	
33.9%




	
6–8 years

	
33

	
18.1%




	
More than 8 years

	
16

	
8.7%
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Table 3. Relevant Indicators of the Measurement Model.
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Latent Construct

	
Item

	
Item Loading

	
Cronbach’s Alpha

	
Composite Reliability

	
AVE






	

	

	
>0.4

	
>0.7

	
>0.7

	
>0.5




	
DAS Performance (DASP)

	
DASP1

	
0.873

	
0.837

	
0.879

	
0.553




	
DASP2

	
0.799




	
DASP3

	
0.734




	
DASP4

	
0.751




	
DASP5

	
0.692




	
DASP6

	
0.567




	
DAS Use (DASU)

	
DASU1

	
0.647

	
0.719

	
0.826

	
0.545




	
DASU2

	
0.772




	
DASU3

	
0.698




	
DASU4

	
0.822




	
Relative Advantage (RA)

	
RA1

	
0.503

	
0.836

	
0.874

	
0.541




	
RA2

	
0.707




	
RA3

	
0.803




	
RA4

	
0.796




	
RA5

	
0.816




	
RA6

	
0.741




	
Compatibility (CO)

	
CO1

	
0.756

	
0.717

	
0.835

	
0.631




	
CO2

	
0.901




	
CO3

	
0.713




	
Top Management Support (TMS)

	
TMS 1

	
0.830

	
0.853

	
0.894

	
0.627




	
TMS 2

	
0.844




	
TMS 3

	
0.842




	
TMS 4

	
0.725




	
TMS 5

	
0.709




	
Organizational Readiness (OR)

	
OR1

	
0.653

	
0.849

	
0.893

	
0.628




	
OR2

	
0.836




	
OR3

	
0.877




	
OR4

	
0.853




	
OR5

	
0.720




	
COVID-19 (COV)

	
COV1

	
0.455

	
0.767

	
0.845

	
0.538




	
COV2

	
0.511




	
COV4

	
0.801




	
COV5

	
0.888




	
COV6

	
0.889




	
Government Support (GS)

	
GS1

	
0.719

	
0.810

	
0.866

	
0.523




	
GS2

	
0.605




	
GS3

	
0.838




	
GS4

	
0.825




	
GS5

	
0.734




	
GS6

	
0.576
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Table 4. AVE Squared Root Values (Correlations among Latent Constructs).
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	DAS P
	DAS U
	Co
	COV
	RA
	GS
	TMS
	OR





	DAS P
	0.743
	
	
	
	
	
	
	



	DAS U
	0.383
	0.738
	
	
	
	
	
	



	Co
	0.451
	0.347
	0.794
	
	
	
	
	



	COV
	0.288
	0.386
	0.317
	0.733
	
	
	
	



	R A
	0.261
	0.371
	0.211
	0.305
	0.828
	
	
	



	G S
	0.146
	0.160
	0.196
	0.025
	0.128
	0.723
	
	



	TMS
	0.372
	0.306
	0.247
	0.659
	0.280
	0.088
	0.832
	



	O R
	0.086
	0.277
	0.165
	0.425
	0.603
	0.061
	0.293
	0.793
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Table 5. Results of the Direct Relationship Model.
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	Hypothesis No.
	Relationship
	Path Coefficient
	T-Value
	p-Value
	Decision





	H1
	RA → DAS U
	0.009
	0.110
	0.457
	Not Supported



	H2
	CO → DAS U
	0.194
	2.588
	0.013 **
	Supported



	H3
	TMS → DAS U
	0.095
	1.450
	0.088 *
	Supported



	H4
	OR → DAS U
	0.127
	1.816
	0.049 **
	Supported



	H5
	GS → DAS U
	0.089
	1.394
	0.096 *
	Supported



	H6
	DAS U → DAS P
	0.383
	6.977
	0.000 ***
	Supported







Note: Significant at * p < 0.10, ** p < 0.05 and *** p < 0.01 (one-tailed test).
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Table 6. Results of the Moderating Relationship Model.






Table 6. Results of the Moderating Relationship Model.





	Hypothesis

No.
	Relationship
	Path

Coefficient
	T-Value
	p-Value
	Decision





	H9
	DASU * COVID-19 → DASP
	0.202
	2.132
	0.028 **
	Supported







Notes: Significant at * p < 0.10, ** p < 0.05. DAS U = DAS Use and DAS P = DAS Performance.
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