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Abstract

:

This paper delves into the impact of the automation-driven evolution of enterprise resource planning systems (ERPSs) on sustainability accounting and reporting and the associated challenges. By employing a holistic approach focusing on the current characteristics of both ERPSs and automation platforms and an inductive approach to perform a content analysis, this study highlights how the new generation of ERPSs can support the improvement of accounting in general and sustainability accounting and reporting quality in particular. The analysis was based on information provided by the developers of leading ERPSs and automation platforms with a significant worldwide market share. In this paper, we deepen the understanding of the role that ERPSs play in improving sustainability accounting and reporting, focusing on both the benefits and challenges derived from the impact generated by increasing the integration of robotic process automation and intelligent process automation solutions. The results obtained have academic and managerial implications, addressing a research gap concerning the understanding of the consequences of ERPSs evolution from the perspective of professionals and the competitive edge companies can take advantage of to improve sustainability reporting and accounting processes.
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1. Introduction


Today, sustainability accounting and reporting (SAR) represents an important topic for organisations, as determined by the need to comply with regulations [1,2,3] and increase transparency to meet stakeholders’ expectations. Although a significant body of research has connected accounting with the developing idea of sustainability from the early 1990s [4], the evolution of SAR was relatively slow until the Fourth Industrial Revolution (Industry 4.0), when new technologies managed to bring more capabilities that could be successfully leveraged by organisations [5,6,7]. Since, in the Industry 4.0 era, companies used the information produced by the accounting information systems and financial modules available in enterprise resource planning systems (ERPSs) for SAR [8], and some companies still continue to navigate the Fourth Industrial Revolution, in the Industry 5.0 era, developers of ERPSs and automation platforms are stepping up their game to provide new solutions that will be able to respond to the needs of SAR while creating an intelligent business environment by leveraging automation solutions. Starting from this reality, the main objective of the present research is to analyse the directions of ERPSs evolution.



The development of ERPSs in past decades was driven by companies’ need to overcome specific limitations. According to the definition provided in [9] (p. 1000), the role of ERP systems concerns “the integration of business processes within an organisation” and the improvement of the way activities are performed. Therefore, in view of the constant increase in the volume of information and the obsolescence of some of the software programs used, ERPSs play an important role in the process of integrating and unifying information from multiple sources. If, in the past, the evolution of ERPSs was relatively slow, influenced by companies’ need to integrate several processes within a single computer program [10], the fourth generation of ERPSs seems to be characterised by the integration of solutions intended for automation, such as robotic process automation (RPA) and automation solutions based on machine learning and artificial intelligence (AI), referred to in the specialised literature as intelligent process automation (IPA) [11,12] or intelligent robotic process automation [13,14]. Taking into account the above, analysing the evolution of ERPSs in recent years would be of interest to the readers of this journal.



The first step taken in this research to achieve the objective of the paper was to identify the main characteristics of ERPSs from the perspective of automation by analysing the functionalities and development directions of the main ERPSs that have significant market shares. This approach allowed the identification of the current state of development and an examination of how the major ERPSs’ manufacturers are integrating RPA/IPA solutions that lead to improved SAR. Subsequently, the responses of the main ERP system manufacturers to the demands of the business environment were examined through a content analysis of reports and technical documentation. Finally, we examined the characteristics and functionalities of the main automation platforms through a longitudinal analysis to identify how competition between the main manufacturers causes changes in strategy and the most important functionalities introduced in terms of RPA and IPA that can facilitate SAR improvement.



Although the benefits of integrating these new emerging technologies have been confirmed both in the specialised literature and by experts in the field [15,16,17,18], recent research linking SAR with ERPSs is more focused on the impact of integration [19], which can differ from organisation to organisation. Therefore, due to the lack of engagement with a holistic approach that would take into account the range of features provided by the new generation of ERPSs, information on the impact of automation on the evolution of ERPSs, in terms of how they can improve the quality of SAR, is still vague as a result of the complexity and evolution of both ERPSs and automation-based solutions. Our study contributes with a new perspective to the scarce literature in the domain.



The present research aims to develop the level of understanding of the impact of automation solutions on the evolution of ERPSs as enablers of the improvement of SAR. To fulfil the objective, the paper is structured with a logical approach, reviewing specific aspects regarding how RPA/IPA solutions determine the evolution of ERPSs in the context of SAR, establishing and presenting the research methodology, highlighting the results obtained and the discussion, and, finally, assessing the importance of the topic and discussing the limits and conclusions.




2. Literature Review


SAR has become a necessary framework for “measuring techniques, and reporting the actual status of the variables in the public reports by a company” [5] due to the progressive increase in the sustainability-related requirements of different organisations, which have led to a “radical transformation of the economy and all activities” [6]. In this context, Industry 4.0 allows companies to improve their corporate environmental performance by improving SAR tools [20]. As the majority of the companies will transition to the new generation of ERPSs to meet reporting requirements and transparency expectations, it seems that early adopters can be expected to achieve superior environmental performance, such as improved material efficiency, energy savings, and a better corporate image, while late adopters may miss out on some of these benefits [21].



By using robotics, artificial intelligence, and machine learning, factories can more efficiently collect data in various areas (e.g., power, raw materials, energy constraints), thus allowing the development of strategies to mitigate constraints [22,23,24,25]. While large companies seem to benefit from strategies that can lead to substantial reductions in manufacturing costs and the development of a more competitive and stable business environment, in the case of small and medium-sized enterprises (SMEs), the challenges seem to be more frequent [26].



The relevant literature highlights that some of the main technological and human-related challenges that hamper improvements in SAR quality include the lack of adequately prepared human resources, implementation costs, the need to manipulate and analyse both unstructured and structured data, the need to have access to real-time data, the lack of employee motivation, compatibility issues, and the lack of a flexible IT infrastructure [27,28,29,30,31]. In this study, our aim is to present how the new generation of ERP systems can overcome these challenges with the integration of RPA/IPA solutions.



Previous research has highlighted that, from their genesis to the present, ERP systems have evolved as a result of internal and external factors, and it is now necessary for organisations to consider transitioning to systems that integrate RPA/IPA solutions and other AI-based solutions [10]. Practitioners and experts in the field, taking into account the evolution of ERP systems, have proposed the use of new terminology, the digital operations platform (DOP) [32], to reflect their capabilities more appropriately and make the distinction between traditional systems and modern solutions [33]. The rise in popularity of cloud-based solutions seems to be one of the main causes that have led to changes in the evolution of ERP systems due to their low costs, speed and accessibility, even for SMEs [34].



Although the popularity of RPA solutions is significant, the specialised literature does not provide a clear definition due to their complexity. Syed et al. [35] concluded, after a meta-analysis of the relevant specialised literature, that the purpose of RPA solutions is to provide business processes, including IT services, with two different perspectives regarding their nature: software products developed based on a set of rules, which may be, respectively, complex or advanced; and flexible software products resulting from machine learning-based training with data. The transition from relatively simple RPA solutions, which used macro commands to carry out processes that required low professional reasoning, to applications that include elements of AI (IPA), capable of undertaking more complex tasks [36], leads to significant changes within organisations, a review of internal controls being necessary to ensure increased benefits and reduced risks [37]. Asatiani et al. [38] identified three key decisions for managers regarding the adoption of RPA solutions: the type of resources that will be used (internal or external), the implementation method (local or cloud), and the type of solution (open-source or proprietary).



The success of the integration of automation solutions within accounting processes is directly influenced by the existence of a set of mechanisms that ensure compliance and risk reduction. As the existence of clear governance policies is one of the elements that contribute to ensuring the successful adoption of automation solutions, new approaches are needed to understand the resulting risks and necessary changes to internal controls [39]. Based on a systematic review of the literature and interviews with experts in the field, Plattfaut et al. [40] proposed a set of critical success factors for RPA solutions. The results obtained demonstrate that the success factors are determined by a series of components related to the organisational environment and the specifics of the project. The main categories of elements that contribute to the success of RPA solutions [40] (p. 6) are: (1) development of automation solutions in a way that allows scalability and subsequent migration to other alternatives; (2) adequate documentation by integrating knowledge from experts involved in the process and adequate knowledge management; (3) development of the necessary skills; (4) support from management; (5) the active participation of interested parties; (6) communication; (7) a strategic approach; (8) coordination in the effort optimization process; and (9) the existence of appropriate structures, including governance.



Similarly, Flechsig et al. [41] identified two categories of general barriers to RPA solutions: technical barriers, which include elements related to IT infrastructure and human resources in IT departments; and organisational barriers, such as internal communication, financial resources, management support, and organisational structure. Analysing the challenges associated with implementing an RPA solution within a multinational oil company, Fernandez and Aman [42] discovered three main categories of challenges: data security and privacy, system errors, and implementation errors.



The increase in the adoption of RPA/IPA solutions and the development of the level of understanding of the associated benefits and challenges thus lead to more realistic expectations from companies, which have begun to realise that effective use is determined not only by adoption of these solutions in such a way as to completely eliminate human resources but through collaboration between the two types of resources. Cabello Ruiz et al. [43] proposed the use of asynchronous or synchronous collaboration of resources to overcome challenges. However, in the context of SAR, Tiwari and Khan [5] emphasised the importance of a longer maturity path, as practitioners still remain cautious.




3. Materials and Methods


The main objective of the present research was to analyse the directions of ERPS evolution.



3.1. Research Design


To achieve the research objective, we conducted qualitative cross-sectional archival research by analysing the annual reports, strategies, product documentation, and review comments provided by leading ERPSs’ and popular automation platforms’ developers. The current study was designed within an interpretivism research paradigm, as this approach leads to the creation of “new, richer understandings and interpretations of social worlds and contexts” [44] (p. 149), which is a suitable research approach when investigating different business realities, such as those generated by the impact of automation expansion on the transformation of ERP systems. As the central objective of this study was to improve SAR in the context of ERP systems’ evolution as determined by the rise of automation solutions, this qualitative method offered an efficient way to conduct an in-depth analysis. In terms of the approach deployed for theory development, the research is inductive, as the objective of this paper is to explore a phenomenon and generate new knowledge based on the data collected. Figure 1 and Figure 2 present the study design.




3.2. Selecting the Leading ERPSs and Their Developers


The selection of the leading ERPSs and their developers was based on the studies carried out by two independent research and consulting companies with a high level of confidence: Gartner and Forrester. These companies have examined the evolution of ERPSs in detail and promoted the progression from traditional technologies to respond to the current needs of the business environment, with an emphasis on the integration of RPA/IPA solutions. The developer selection was based on the latest reports issued by the two companies [45,46,47] focused on examining Cloud ERP and DOP solutions.



Gartner uses an approach based on the completeness of vision and the ability to execute, classifying companies and ERP systems into four quadrants: leaders, visionaries, niche players, and challengers. Similarly, Forrester uses a methodology that includes 26 criteria focused on three main dimensions: market presence, strategy (performance of future products, ability to present a clear strategy, engagement, and strategic partnerships), and current offering (performance of current solutions, ease of implementation, maintenance, and implementation and training). In terms of classification, Forrester also ranks developers in four main categories: leaders, strong performers, contenders, and risky bets.



We selected ERPSs and developers categorised as leaders and visionaries/strong performers to achieve the research objective. Taking into account the methodologies used by Gartner and Forrester, leaders are represented by companies that have a strong strategy and manage to respond to market needs. Visionaries/strong performers have a complete view of the market evolution, thus demonstrating the potential to become leaders in the near future. Therefore, the developers and ERP systems analysed were:




	
Oracle Corporation and Oracle Fusion Cloud ERP and Oracle NetSuite;



	
SAP SE and SAP S/4HANA;



	
Infor and Infor CloudSuite;



	
Microsoft Corporation and Microsoft Dynamics 365.








As Forrester presents developers separately according to ERPSs performance in different domains and Workday was included in the contender category, in the report featuring DOP systems for manufacturing and distribution, we did not select this company for analysis.




3.3. Selecting the Leading Automation Platforms


To analyse the characteristics and main functionalities of the automation platforms, we selected the top three companies offering RPA/IPA solutions and related platforms with significant popularity according to the peer classification available on the Gartner platform [48]. As it has assisted clients to select the optimal IT solutions for more than 40 years, Gartner is regarded as a trusted advisor [49]. Furthermore, Gartner Peer Insights are considered a valuable source of users’ experience suitable for content analysis [50], as they provide a complete perspective of IT solutions. In terms of the average scores for the automation platforms, the top three choices of the users, selected for analysis in the current study, were the following:




	
UiPath Platform developed by UiPath Inc.;



	
Automation 360 developed by Automation Anywhere Inc.;



	
Blue Prism Intelligent Automation Platform developed by SS&C Blue Prism.








The selection of these companies was based on the Gartner Magic Quadrant for Robotic Process Automation [51], as all companies analysed, along with Microsoft and NICE, are considered leaders according to the methodology previously presented. We excluded Microsoft, as it has been analysed as an ERP developer and the Power Automate platform that represents the company’s cloud-first automation platform is relatively recent. It received only six reviews from the finance (non-banking) industry during the period analysed. Regarding the company NICE and its RPA solution, according to the Gartner report, it is not among the top customer options and its visibility can be improved, as it has only two reviews on the Peer Insights platform. Thus, we excluded Microsoft and NICE from the analysis of the leading automation platforms.




3.4. Data Collection


3.4.1. ERPSs’ Current Characteristics and Leading Developers’ Strategies


To explore current ERPSs’ characteristics and leading developers’ strategies, we analysed the annual reports and strategies of the four selected companies, along with the documentation available for the products. The annual reports analysed were related to the period 2019–2021 for three of the developers, while for Infor, only the 2019 annual report was available, as the company decided not to continue publishing the annual reports. The content analysis focused on collecting data on the products, the new features implemented, the main functionalities, the responses to changing customer needs, and the strategy fluctuations.




3.4.2. Automation Platforms’ Current Features, Characteristics, Development Strategies, Perceived Benefits, and Challenges


To identify the main features and functionalities offered by the selected companies, we first analysed the available annual reports along with the published documentation regarding new features and product releases. Second, to examine the main perceived benefits and challenges of automation platforms from the perspective of users, as a previous study [5] stated that practitioners still demonstrate caution, especially when it comes to AI, we performed a content analysis based on reviews collected from Gartner [48]. As the purpose of the study was to examine the impact of automation on the evolution of ERP systems in the context of SAR, we exclusively selected reviews by users in the financial field between 1 January 2020 and 17 November 2022 for analysis. The COVID-19 pandemic acted as an accelerator in the digitalisation process for companies and activities [52,53,54]; thus, the timeline selected for analysis also captured impressions about the new features deployed. By selecting the financial (non-banking) industry, we could consider different perceptions provided by accountants and those in other positions, such as general management, business consultants, and software developers, given that the complexity of automation platforms exceeds general accountants’ skills.



When providing a review, users can evaluate the following features: product capabilities, integration and development, evaluation and contracting, and service and support. Furthermore, each reviewer can present the main perceived benefits and difficulties generated by using the platform. In addition to the written review, each user can assign a score (number of stars) between 1 and 5. The average review score is presented as a weighted average of each feature. The details of the analysed platforms are presented in Table 1.






4. Results and Discussion


4.1. ERPSs Characteristics Determined by Automation Platforms


All the selected companies are supporting the evolution of ERPSs with the help of automation solutions. Over time, developers have assumed the role of pioneers in integrating new emerging technologies as a response to the shifting needs of companies determined by technological dynamics. The examination of the annual reports and strategies highlighted that ERPSs’ evolution depends on internal and external factors strongly related to the field of activity. In a highly competitive environment driven by the adoption of emerging technologies, ERPSs’ developers focus on migrating from on-premise solutions to cloud-based solutions. This approach allows customers to integrate solutions more efficiently and with lower costs, increasing flexibility, and provides the ability to offer customers opportunities to use innovative solutions. Moreover, this approach is also suitable for SMEs due to the reduced necessary investment.



The visions of the developers align with the expectations of the business environment, the goal being to provide suitable ERP systems for all customers. With the motto “Innovation at the core, with no customer left behind”, SAP SE [55] is currently trying to provide innovative solutions both to customers who have decided to use SAP S/4HANA and to customers who have chosen to continue using SAP ECC 6.0. Although the company had initially announced that the support period for SAP ECC would end in late 2025, the deadline was extended for another two years, most likely because the percentage of customers who migrated to SAP S/4HANA was relatively low. However, according to the 2021 annual report, SAP SE [56] achieved an annual increase in customers of 18%, reaching approximately 18,800 customers at the end of 2021. Furthermore, the report predicted continuing growth in the number of companies that use cloud platforms for the benefits provided by RPA/IPA solutions.



Oracle, although it demonstrates a vision congruent with those of the other companies analysed, prefers, for the creation of a new generation of ERP systems, to integrate automation resulting from strategic partnerships with two of the largest developers of RPA/IPA: Automation Anywhere [57] and UiPath [58]. Through this approach, Oracle can provide customers with automation solutions in a shorter time and at a lower cost, reducing any potential activity disruption and increasing productivity in a short period. Similarly, Microsoft began to release the second wave for integrating the Power Automate platform in October 2022, which includes hundreds of new functionalities within Dynamics 365 applications [59]. The leading IPA solutions included within financial applications incorporate the use of automatic character recognition, optical character recognition (OCR), the integration of financial and operational services, and the improvement of invoicing solutions.



In the vision presented by Infor [60], the future generation of ERPSs will be focused on an integrated platform based on three main benefits: (a) ensuring integration through an application programming interface on a cloud platform, (b) facilitation of user productivity through the combination of a set of capabilities of the platform, and (c) the automation provided by the use of AI solutions.



As observed in the companies’ strategies, the vision is that future ERP generations will combine RPA with AI solutions. As AI-based solutions mature, companies will aim to anticipate problems and improve the speed of response to customer needs. Infor also considers that all processes within companies can benefit from using RPA/IPA solutions; however, it emphasises that most customers are still early adopters of automation solutions. The set of solutions provided by Infor Coleman includes solutions based on natural language processing techniques and machine learning, providing a “complete ensemble of tools for creating, managing, securing, and deploying machine learning models and use cases for the enterprise” [61] (p. 6).



The benefits of combining ERP systems with IPA solutions in the context of SAR are presented in Table 2.



As can be noticed, these benefits can be used to improve SAR by enhancing the continuous monitoring of the environmental performance of organisations through the combination of different sources of structured and unstructured data, leading to better informed decisions and better outcomes for organisations and the environment. As SAR incorporates environmental and social sustainability variables [66], these benefits can be used to improve and maintain the essential characteristics of the required data.




4.2. Developer Responses to Market Demands


When examining the strategies, it can be observed that developers share similar visions regarding the evolution of and responses to market demands (Table 3). As SAP SE was one of the first companies to develop an ERPS, it has again played a pioneering role in the development of efficient and sustainable organisations. Deployed in 2020, the “REINVENT” program, which aimed to remodel the way operational activities are carried out, was expanded in 2021 to help reinvent how the whole world works in the form of an intelligent network of sustainable companies [56,67,68]. It can also be observed that SAP SE’s business model remained largely unchanged throughout the analysed period and was not affected by the COVID-19 pandemic; the only change was represented by the sustainability component (carbon footprint). Unlike SAP SE, which wants to guide its customers toward an intelligent and sustainable business network, Oracle’s strategy is driven by the needs of the business environment. The company presents the possibility of not being able to respond promptly to the requirements determined by technological evolution as a potential risk, despite offering solutions based on emerging technologies, such as blockchain and the Internet of Things (IoT), through cloud platforms since 2019 [69]. The role of blockchain in enabling SAR results from the ability to mitigate information asymmetries [70] and improve the environmental performance of the supply chain [71]. The IoT can be used to improve SAR as it connects objects with existing networks [72], thus addressing the gap in industrial data collection and analysis [5]. Moreover, Oracle emphasises that there could be delays in customers’ accepting new technologies or delays determined by the difficulties generated by the transition to the new solutions.



Although Infor’s financial statements could not be longitudinally analysed, from the strategy described in 2019, similarities could be observed with the other companies assessed. However, there is still a delay in adopting IPA solutions, since most clients are just starting to use these technologies [60].



Comparing the results obtained from this analysis with the most common needs of companies when selecting an ERP, such as technological factors (the cost of deployment, user friendliness and security, need fulfilment, system quality, and data accessibility) and organisational factors (financial advantages and top management support) [78,79], it can be seen that, in general, there is an alignment with market requirements. Moreover, the companies seem to exceed these requirements and provide new sustainable networks for their customers.




4.3. Main Features and Characteristics of Automation Platforms


By analysing the press releases regarding new functionalities and product documentation published by UiPath and Automation Anywhere, the evolution and strategies of the platforms were examined (Table 4). Similarly, to ERP system developers, companies are focusing on migrating to cloud solutions, especially software as a service (SaaS) at the expense of other types of cloud platforms. Considering the evolution and strategies of the leading ERPSs’ developers, it can be noted that automation platforms will continue to evolve in the cloud environment, thus offering many more opportunities for customers to implement automation more efficiently.



Unlike UiPath and Automation Anywhere, SS&C Blue Prism is less transparent about new product releases and improvements in the solutions offered. Blue Prism, which was taken over in early 2022 by SS&C Technologies [89], aims to combine technological capabilities to offer new innovative services to clients. The main products currently offered by SS&C Blue Prism are:




	
Blue Prism Cloud: an SaaS-type platform for managing RPA/IPA solutions;



	
Document Automation and Decipher IDP: solutions for digitalising documents;



	
Blue Prism Digital Exchange: a marketplace-type application for trading drafts and templates of automation solutions;



	
UX Builder: a platform for developing simple automation for inexperienced users;



	
Decision: an application for facilitating the decision-making process based on AI—currently, neither of the other two analysed companies offers such solutions.









4.4. User Experience with Automation Platforms


By analysing user reviews regarding the main factors representing the main reasons for selecting a particular automation platform (Table 5), it was found that the selected solutions are offered by companies with extensive experience, as it is considered that they can guarantee the functionality and performance of the product. Although most customers consider the costs relatively high, there are other factors influencing the selection of the automation platform. The key factors and reasons for purchasing items are provided along with the review comments on the Gartner Peer Insights platform, where the reviewer can select their choices from a list of predefined elements.



RPA/IPA developers must constantly improve their solutions to respond effectively to the needs of the business environment. By establishing strategic partnerships with the leading ERPSs’ developers and vendors, customers can access platforms that successfully integrate various components, resulting in increased efficiency and creating new strategic advantages. However, strategic technological partnerships do not represent a primary driver for users, although their existence improves compatibility between the solutions used, thus contributing to an increase in the quality of SAR.



As in the case of the key factors that determine the selection of automation platforms, the reasons for using a particular automation product were diverse (Table 6), and most customers appreciated the ability to stimulate innovation, improvement, and efficiency in relation to processes. Comparing the reasons with the identified challenges (Table 7), it can be observed that, although the ability to increase compliance and effective risk management was not an initial critical characteristic, users evaluated security compliance as a significant feature; in one of the review comments, a user pointed out the lack of data security compliance (“Not compliant with large scale security and risk compliance hence a major flag for continuity”). Data security and privacy represent core characteristics of both financial and nonfinancial information. Despite the fact that some financial analysts do not consider cybersecurity risks in investment analyses due to the perceived lack of usefulness [90], they represent a main pillar of ensuring sustainability [91].



Although the developers of automation platforms, similar to the ERPSs’ developers, aim to create intelligent business networks to improve collaboration and address disruptions more efficiently, users did not consider this aspect a key reason for selecting a particular platform. This result may indicate that, in addition to responding to customer needs, automation platforms developers have to transform the environment as part of their strategy by pioneering the development of new business models based on intelligent collaboration between companies, thereby enhancing sustainable processes.



Users’ reviews of automation platforms highlighted several difficulties (Table 7), mainly focused on the limited abilities of solutions integrated within AI-based platforms. In the context of the increased adoption of IPA solutions, developers are considering migrating from RPA solutions to IPA to respond to the needs of the business environment and develop competitive advantages. However, users seem to have encountered challenges regarding the three platforms analysed (“We had trouble with OCR detection”, “We would like to see more reliable OCR capability to have a one product solution with accuracy in all applications of this RPA solution”).



The lack of similarities between versions appears to be another critical aspect identified in the case of the Automation 360 platform, with users feeling that the developers should have considered keeping the same design (“Completely redesign from v11, it is like learning a new tool when shifting to A360”). With the significant modification of the platform, users must allocate significant resources to perform activities correctly. Therefore, these changes can lead to significant disruptions to activity in the short term.



Compatibility issues with different solutions and applications represent a challenge for all three analysed platforms, although the developers’ strategy is to eliminate such situations. Even though some of the customers use less popular software, it seems that compatibility issues occur even with widely used applications (“There are few commands that are very useful but not compatible with Google Chrome”; “[…] poor integration with some software such as web applications”; “There are no serious hiccups that I have faced this product, but one improvement area can be integration capability with the newer tools in the market”).





5. Conclusions


This research aimed to examine the impact of automation on the evolution of ERPSs and how this evolution can improve SAR. Using a holistic approach, we explored the main characteristics of ERPSs through the lens of RPA/IPA, showing how ERP systems’ developers respond to market demands and examining the main characteristics and functionalities of automation platforms that can be leveraged to improve SAR. Although ERP systems’ and automation platforms’ developers are improving the solutions needed to address some of the challenges and contribute to the improvement of SAR, there are still some limitations.



The results obtained highlight that the evolution of ERP systems is determined by internal and external factors. When analysing the strategies of the ERP systems’ developers, two different perspectives were observed: the need to respond to the current customers’ requirements, regardless of the degree of adoption of technologies; and the assumption of a pioneering role in the development of intelligent and sustainable business networks, thus making it possible to successfully overcome the disruptions that may occur within business processes. Currently, ERP systems are turning into DOP platforms that integrate traditional ERP systems with IPA, thus facilitating and improving SAR. By migrating to DOP cloud platforms, developers offer companies the opportunity to use innovative solutions in a timely manner with reduced implementation costs, providing a more viable solution for SMEs. By creating strategic technology partnerships with the developers of automation solutions or creating RPA/IPA solutions, companies can build intelligent platforms that can be successfully used in any industry and improve the accuracy and transparency regarding the environmental performance.



Automation platforms’ developers are taking a similar approach, investing significantly in cloud platforms and creating strategic partnerships with ERPSs’ vendors. Customers’ perceptions of the main benefits and associated challenges of using the leading automation platforms highlight that the benefits are significant. It seems that only by leveraging the synergies between ERPSs’ and automation platforms’ developers can companies improve the quality of SAR. However, there are also several challenges, as RPA/IPA solution developers cannot easily integrate different IT solutions.



The results of this study indicate that we cannot currently discuss about a new, well-defined generation of ERPSs completely focused on SAR due to the increased complexity of current emerging technologies. Thus, in the current context, although similarities can be observed, especially regarding the future use of DOP platforms, which can act as great enablers for SAR, not all companies are easily joining in this transition, as can be seen in the case of SAP SE, which has continued to extend the deadline for the discontinuation of support for SAP ECC 6.0. Most companies already use several automation solutions, but, as users’ perceptions demonstrate, extensive use of RPA/IPA requires a solid knowledge set to employ these solutions effectively. Therefore, this study contributes at improving the understanding regarding the automation-driven evolution of ERP systems through RPA/IPA and its impact on improving SAR, taking into account the visions of developers, the perceptions of customers, and their degree of acceptance of the transformation of processes.



As we only analysed companies that are leaders or have the potential to become leaders, we did not examine how other ERP systems’ developers respond to the changes determined by the evolution of automation. However, the selected companies have shown that capitalising on technological progress and becoming pioneers can contribute significantly to developing competitive advantages. Another limitation of this study is that it focused primarily on factors that can improve SAR. However, in response to the general complexity of ERPSs and automation platforms, this study highlights key factors related to the automation-driven evolution of ERPSs. Future research could continue to longitudinally analyse changes in strategy and the main key factors driving the developers of ERP systems and RPA/IPA platforms to examine whether company objectives prevail over the demands of the business environment.



This research has several important implications for both academia and business. For academia, it provides a glimpse of how universities can respond to technological changes within financial accounting processes, preparing future practitioners to successfully use DOP for SAR and providing explicit knowledge about the impact generated by the integration of RPA/IPA solutions. From a managerial perspective, companies should evaluate the decisions to integrate new technologies and migrate to other platforms only after careful analysis, ensuring that they have all the necessary resources and that the impact of possible disruptions can be appropriately addressed, especially in the case of SMEs. Furthermore, given the findings of this study, companies should also consider, when selecting an ERP solution, the degree to which that product can help them optimise their level of performing accounting and reporting activities more sustainably and its overall contribution to the general development of the company. As emerged from the user perceptions investigation, the automation platforms are complex and, in addition to the obvious benefits, additional resources are required to overcome several challenges and thus continue to improve SAR.







Author Contributions


Conceptualization, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; methodology, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; software, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; validation, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; formal analysis, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; investigation, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; resources, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; data curation, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; writing—original draft preparation, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; writing—review and editing, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; visualization, V.F.D., B.-Ș.I., S.-M.R., L.-E.-L.B. and A.-M.C.; supervision, V.F.D.; project administration, V.F.D.; funding acquisition, B.-Ș.I. All authors have read and agreed to the published version of the manuscript.




Funding


The APC was funded by the Bucharest University of Economic Studies.




Data Availability Statement


Not applicable.




Acknowledgments


This research was supported by the Bucharest University of Economic Studies through the research grant “The impact of automation on the evolution of ERP systems in the context of the accounting profession”.




Conflicts of Interest


The authors declare no conflict of interest.




Abbreviations




	AI
	Artificial intelligence



	DOP
	Digital operations platform



	ERP
	Enterprise Resource Planning



	ERPS
	Enterprise Resource Planning System



	IoT
	Internet of Things



	IPA
	Intelligent process automation



	IT
	Information technologies



	RPA
	Robotic process automation



	SaaS
	Software as a service



	SAR
	Sustainability accounting and reporting



	SME
	Small and medium-sized enterprises







References


	



European Union. Directive 2022/2464/EU of the European Parliament and of the Council of 14 December 2022 Amending Regulation (EU) No 537/2014, Directive 2004/109/EC, Directive 2006/43/EC and Directive 2013/34/EU, as Regards Corporate Sustainability Reporting. 2022. Available online: https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32022L2464&from=EN (accessed on 26 January 2023).

	



U.S. Securities and Exchange Commission (SEC). SEC Proposes to Enhance Disclosures by Certain Investment Advisers and Investment Companies About ESG Investment Practices. 2022. Available online: https://www.sec.gov/news/press-release/2022-92 (accessed on 26 January 2023).

	



U.S. Securities and Exchange Commission (SEC). Spotlight on Enforcement Task Force Focused on Climate and ESG Issues. 2022. Available online: https://www.sec.gov/spotlight/enforcement-task-force-focused-climate-esg-issues (accessed on 26 January 2023).

	



Lamberton, G. Sustainability accounting—A brief history and conceptual framework. Account. Forum 2005, 29, 7–26. [Google Scholar] [CrossRef]

	



Tiwari, K.; Khan, M.S. Sustainability accounting and reporting in the industry 4.0. J. Clean. Prod. 2020, 258, 120783. [Google Scholar] [CrossRef]

	



Vărzaru, A.A. An Empirical Framework for Assessment of the Effects of Digital Technologies on Sustainability Accounting and Reporting in the European Union. Electronics 2022, 11, 3812. [Google Scholar] [CrossRef]

	



Agostini, M.; Arkhipova, D.; Mio, C. Corporate accountability and big data analytics: Is non-financial disclosure a missing link? Sustain. Account. Manag. Policy J. 2023, 14, 62–89. [Google Scholar] [CrossRef]

	



Olsen, C. Toward a Digital Sustainability Reporting Framework in Organizations in the Industry 5.0 Era: An Accounting Perspective. In Proceedings of the From the Internet of Things to the Internet of Ideas: The Role of Artificial Intelligence: Proceedings of EAMMIS 2022, Coventry, UK, 13–14 May 2022. [Google Scholar] [CrossRef]

	



Nazemi, E.; Tarokh, M.J.; Djavanshir, G.R. ERP: A literature survey. Int. J. Adv. Manuf. Technol. 2012, 61, 999–1018. [Google Scholar] [CrossRef]

	



Katuu, S. Enterprise resource planning: Past, present, and future. New Rev. Inf. Netw. 2020, 25, 37–46. [Google Scholar] [CrossRef]

	



Chakraborti, T.; Isahagian, V.; Khalaf, R.; Khazaeni, Y.; Muthusamy, V.; Rizk, Y.; Unuvar, M. From Robotic Process Automation to Intelligent Process Automation. In Proceedings of the Business Process Management: Blockchain and Robotic Process Automation Forum: BPM 2020 Blockchain and RPA Forum, Seville, Spain, 13–18 September 2020. [Google Scholar] [CrossRef]

	



Kholiya, P.S.; Kapoor, A.; Rana, M.; Bhushan, M. Intelligent process automation: The future of digital transformation. In Proceedings of the 2021 10th International Conference on System Modeling & Advancement in Research Trends, Moradabd, India, 10–11 December 2021. [Google Scholar] [CrossRef]

	



Agostinelli, S.; Marrella, A.; Mecella, M. Research challenges for intelligent robotic process automation. In Proceedings of the Business Process Management Workshops: BPM 2019 International Workshops, Vienna, Austria, 1–6 September 2019. [Google Scholar] [CrossRef]

	



Vajgel, B.; Corrêa, P.L.P.; De Sousa, T.T.; Quille, R.V.E.; Bedoya, J.A.; De Almeida, G.M.; Filgueiras, L.V.L.; Demuner, V.R.; Mollica, D. Development of intelligent robotic process automation: A utility case study in Brazil. IEEE Access 2021, 9, 71222–71235. [Google Scholar] [CrossRef]

	



Aguirre, S.; Rodriguez, A. Automation of a business process using robotic process automation (RPA): A case study. In Workshop on Engineering Applications; Springer: Cham, Switzerland, 2017; pp. 65–71. [Google Scholar] [CrossRef]

	



Ribeiro, J.; Lima, R.; Eckhardt, T.; Paiva, S. Robotic process automation and artificial intelligence in industry 4.0—A literature review. Procedia Comput. Sci. 2021, 181, 51–58. [Google Scholar] [CrossRef]

	



Ding, R. Enterprise intelligent audit model by using deep learning approach. Comput. Econ. 2022, 59, 1335–1354. [Google Scholar] [CrossRef]

	



Hallioui, A.; Herrou, B.; Santos, R.S.; Katina, P.F.; Egbue, O. Systems-based approach to contemporary business management: An enabler of business sustainability in a context of industry 4.0, circular economy, competitiveness and diverse stakeholders. J. Clean. Prod. 2022, 373, 133819. [Google Scholar] [CrossRef]

	



Anaya, L.; Qutaishat, F. ERP systems drive businesses towards growth and sustainability. Procedia Comput. Sci. 2022, 204, 854–861. [Google Scholar] [CrossRef]

	



Burritt, R.; Christ, K. Industry 4.0 and environmental accounting: A new revolution? Asian J. Sustain. Soc. Responsib. 2016, 1, 23–38. [Google Scholar] [CrossRef]

	



Antony, J.; Sony, M.; McDermott, O.; Furterer, S.; Pepper, M. How does performance vary between early and late adopters of Industry 4.0? A qualitative viewpoint. Int. J. Qual. Reliab. Manag. 2023, 40, 1–24. [Google Scholar] [CrossRef]

	



Javaid, M.; Haleem, A.; Singh, R.P.; Suman, R.; Gonzalez, E.S. Understanding the adoption of Industry 4.0 technologies in improving environmental sustainability. Sustain. Oper. Comput. 2022, 3, 203–217. [Google Scholar] [CrossRef]

	



Liao, P. Research on Environmental Accounting Information Disclosure in the Era of Artificial Intelligence. In Proceedings of the 2022 6th International Seminar on Education, Management and Social Sciences, Chongqing, China, 16 July 2022. [Google Scholar] [CrossRef]

	



Shaikh, T.A.; Rasool, T.; Lone, F.R. Towards leveraging the role of machine learning and artificial intelligence in precision agriculture and smart farming. Comput. Electron. Agric. 2022, 198, 107119. [Google Scholar] [CrossRef]

	



Akkem, Y.; Biswas, S.K.; Varanasi, A. Smart farming using artificial intelligence: A review. Eng. Appl. Artif. Intell. 2023, 120, 105899. [Google Scholar] [CrossRef]

	



Zambon, I.; Cecchini, M.; Egidi, G.; Saporito, M.G.; Colantoni, A. Revolution 4.0: Industry vs. agriculture in a future development for SMEs. Processes 2019, 7, 36. [Google Scholar] [CrossRef]

	



Chong, S.; Rahmaninov, A.; Narayan, A.K. Guest editorial: Accounting in transition: Influence of technology, sustainability and diversity. Pac. Account. Rev. 2022, 34, 517–525. [Google Scholar] [CrossRef]

	



Corsi, K.; Arru, B. Role and implementation of sustainability management control tools: Critical aspects in the Italian context. Account. Audit. Account. J. 2021, 34, 29–56. [Google Scholar] [CrossRef]

	



Dao, V.T.; Abraham, T. An Empirical Examination of the Use of IS-enabled Sustainability Initiatives Across the Integrated Sustainability Framework. Pac. Asia J. Assoc. Inf. Syst. 2021, 13, 3. [Google Scholar]

	



Serag, M.A. Enhancing Quality of Sustainability Reporting by Using Big Data Analytics: A Conceptual Framework Based on Stakeholder Engagement. In Proceedings of the Artificial Intelligence for Sustainable Finance and Sustainable Technology, Online, 15–16 September 2021. [Google Scholar] [CrossRef]

	



Ramanathan, S.; Isaksson, R. Sustainability reporting as a 21st century problem statement: Using a quality lens to understand and analyse the challenges. TQM J. 2022. ahead-of-print. [Google Scholar] [CrossRef]

	



Forrester. Look Beyond ERP: Introducing The DOP. 2019. Available online: https://www.forrester.com/report/Look-Beyond-ERP-Introducing-The-DOP/RES152335 (accessed on 15 October 2022).

	



Forrester. The Digital Operations Platform: Your Bold, Next-Gen Approach to ERP. 2021. Available online: https://www.forrester.com/report/the-digital-operations-platform-your-bold-next-gen-approach-to-erp/RES162978 (accessed on 10 October 2022).

	



ACCA. More and More Businesses Adopt Cloud Control. 2020. Available online: https://www.accaglobal.com/hk/en/member/member/accounting-business/2016/03/corporate/cloud-control.html (accessed on 10 October 2022).

	



Syed, R.; Suriadi, S.; Adams, M.; Bandara, W.; Leemans, S.J.; Ouyang, C.; ter Hofstede, A.H.; van de Weerd, I.; Wynn, M.T.; Reijers, H.A. Robotic process automation: Contemporary themes and challenges. Comput. Ind. 2020, 115, 103162. [Google Scholar] [CrossRef]

	



Huang, F.; Vasarhelyi, M.A. Applying robotic process automation (RPA) in auditing: A framework. Int. J. Account. Inf. Syst. 2019, 35, 100433. [Google Scholar] [CrossRef]

	



PriceWaterhouseCoopers. Who Minds the Bots? Why Organisations Need to Consider Risks Related to Robotic Process Automation. 2017. Available online: https://www.pwc.com.au/publications/assets/rpa-risk-controls.pdf (accessed on 15 September 2022).

	



Asatiani, A.; Copeland, O.; Penttinen, E. Deciding on the robotic process automation operating model: A checklist for RPA managers. Bus. Horiz. 2022, 66, 109–121. [Google Scholar] [CrossRef]

	



Kokina, J.; Blanchette, S. Early evidence of digital labor in accounting: Innovation with Robotic Process Automation. Int. J. Account. Inf. Syst. 2019, 35, 100431. [Google Scholar] [CrossRef]

	



Plattfaut, R.; Borghoff, V.; Godefroid, M.; Koch, J.; Trampler, M.; Coners, A. The Critical Success Factors for Robotic Process Automation. Comput. Ind. 2022, 138, 103646. [Google Scholar] [CrossRef]

	



Flechsig, C.; Anslinger, F.; Lasch, R. Robotic Process Automation in purchasing and supply management: A multiple case study on potentials, barriers, and implementation. J. Purch. Supply Manag. 2022, 28, 100718. [Google Scholar] [CrossRef]

	



Fernandez, D.; Aman, A. The Challenges of Implementing Robotic Process Automation in Global Business Services. Int. J. Bus. Soc. 2021, 22, 1269–1282. [Google Scholar] [CrossRef]

	



Ruiz, R.C.; Ramírez, A.J.; Cuaresma, M.J.E.; Enríquez, J.G. Hybridizing humans and robots: An RPA horizon envisaged from the trenches. Comput. Ind. 2022, 138, 103615. [Google Scholar] [CrossRef]

	



Saunders, M.; Lewis, P.; Thornhill, A. Research Methods for Business Students, 6th ed.; Pearson: Harlow, UK, 2019. [Google Scholar]

	



Gartner. Magic Quadrant for Cloud ERP for Service-Centric Enterprises. 2022. Available online: https://www.gartner.com/doc/reprints?id=1-2AKU8TE9&ct=220713&st=sb (accessed on 25 October 2022).

	



Forrester. The Forrester Wave™: Digital Operations Platforms for Manufacturing and Distribution, Q3 2022. 2022. Available online: https://reprints2.forrester.com/#/assets/2/781/RES176388/report?source=email-gl-clptye-idperp-forresterwavemanops (accessed on 25 October 2022).

	



Forrester. The Forrester Wave™: Digital Operations Platforms for Services, Q3 2022. 2022. Available online: https://reprints2.forrester.com/#/assets/2/781/RES176393/report?source=email-gl-clptye-idperp-forresterwaveserv (accessed on 10 November 2022).

	



Gartner. Robotic Process Automation Software Reviews and Ratings. 2022. Available online: https://www.gartner.com/reviews/market/robotic-process-automation-software (accessed on 17 November 2022).

	



Aljamal, R.; El-Mousa, A.; Jubair, F. A user perspective overview of the top infrastructure as a service and high performance computing cloud service providers. In Proceedings of the 2019 IEEE Jordan International Joint Conference on Electrical Engineering and Information Technology, Amman, Jordan, 9–11 April 2019. [Google Scholar] [CrossRef]

	



Dahabiyeh, L. Factors affecting organizational adoption and acceptance of computer-based security awareness training tools. Inf. Comput. Secur. 2021, 29, 836–849. [Google Scholar] [CrossRef]

	



Gartner. Magic Quadrant for Robotic Process Automation. 2022. Available online: https://www.gartner.com/doc/reprints?id=1-2AOPUPBE&ct=220727&st=sb (accessed on 25 November 2022).

	



Amankwah-Amoah, J.; Khan, Z.; Wood, G.; Knight, G. COVID-19 and digitalization: The great acceleration. J. Bus. Res. 2021, 136, 602–611. [Google Scholar] [CrossRef] [PubMed]

	



Barrutia, J.M.; Echebarria, C. Effect of the COVID-19 pandemic on public managers’ attitudes toward digital transformation. Technol. Soc. 2021, 67, 101776. [Google Scholar] [CrossRef] [PubMed]

	



Wickramasinghe, R. COVID-19: An enabler for digital acceleration. In COVID-19 Pandemic: The Threat and Response, 1st ed.; Routledge: Milton Park, UK, 2022; pp. 93–112. ISBN 9781003197416. [Google Scholar]

	



SAP. New SAP S/4HANA Release and Maintenance Strategy to Deliver Greater Innovation and Flexibility. 2022. Available online: https://news.sap.com/2022/09/new-sap-s4hana-release-maintenance-strategy/ (accessed on 20 October 2022).

	



SAP. SAP Integrated Report 2021. 2022. Available online: https://www.sap.com/integrated-reports/2021/en.html (accessed on 20 October 2022).

	



Automation Anywhere. Automation Anywhere to Accelerate Intelligent Process Automation in Oracle Cloud. 2019. Available online: https://www.automationanywhere.com/company/press-room/intelligent-process-automation-in-oracle-cloud (accessed on 20 October 2022).

	



UiPath. UiPath Powers End-to-End Automation of Mission Critical Business Processes Built on Oracle. 2020. Available online: https://www.uipath.com/newsroom/strategic-technology-collaboration-with-oracle-that-combines-powerful-rpa-with-oracle-cloud (accessed on 20 October 2022).

	



Microsoft. Microsoft Dynamics 365—2022 Release Wave 2 Plan, Features Releasing from October 2022 through March 2023. 2022. Available online: https://download.microsoft.com/download/d/b/9/db95e222-c004-4bbe-82ca-294aa1efa8d5/dynamics365-2022-release-wave-2-plan.pdf (accessed on 25 November 2022).

	



ERP News. The Vision of Next-Generation ERP. 2022. Available online: https://erpnews.com/v2/wp-content/uploads/2022/11/ERPNEWS_33.pdf (accessed on 1 December 2022).

	



Infor. Infor OS: A Complete Overview. 2020. Available online: https://dam.infor.com/api/public/content/3925defae1234625a5b37a62c268148e?v=3daec386&_ga=2.132533005.2068661896.1669970810-1304633224.1669970809 (accessed on 20 November 2022).

	



Microsoft. Microsoft 2020 Annual Report. 2020. Available online: https://www.microsoft.com/investor/reports/ar20/download-center/ (accessed on 20 November 2022).

	



Oracle. Discover how Oracle Cloud ERP Supports the Highest Growth Ventures in Tech. 2021. Available online: https://www.oracle.com/ro/a/ocom/docs/applications/erp/ig-cloud-services-silicon-valley.pdf (accessed on 25 November 2022).

	



Oracle. Oracle Corporation Fiscal Year 2021 Form 10-K Annual Report. 2021. Available online: https://d18rn0p25nwr6d.cloudfront.net/CIK-0001341439/b6108535-b35e-408f-987e-5c98dea80f60.pdf (accessed on 20 November 2022).

	



Oracle. Oracle Fusion Service Descriptions. 2022. Available online: https://www.oracle.com/assets/oracle-fusion-cloud-service-desc-1843611.pdf (accessed on 25 November 2022).

	



Klymenko, O.; Lillebrygfjeld Halse, L.; Jaeger, B. The Enabling Role of Digital Technologies in Sustainability Accounting: Findings from Norwegian Manufacturing Companies. Systems 2021, 9, 33. [Google Scholar] [CrossRef]

	



SAP. SAP Integrated Report 2020. 2021. Available online: https://www.sap.com/integrated-reports/2020/en.html (accessed on 25 November 2022).

	



SAP. The Way Ahead with Hyperautomation Enable Your Citizen Developers to Take Business Efficiency to the Next Level. 2022. Available online: https://www.sap.com/uk/documents/2022/08/f0628e0b-3a7e-0010-bca6-c68f7e60039b.html (accessed on 30 November 2022).

	



Oracle. Oracle Corporation Fiscal Year 2019 Form 10-K Annual Report. 2019. Available online: https://d18rn0p25nwr6d.cloudfront.net/CIK-0001341439/f5c983e2-f348-41e2-a1ba-c4a439767c16.pdf (accessed on 20 November 2022).

	



Pizzi, S.; Caputo, A.; Venturelli, A.; Caputo, F. Embedding and managing blockchain in sustainability reporting: A practical framework. Sustain. Account. Manag. Policy J. 2022, 13, 545–567. [Google Scholar] [CrossRef]

	



Mukherjee, A.A.; Singh, R.K.; Mishra, R.; Bag, S. Application of blockchain technology for sustainability development in agricultural supply chain: Justification framework. Oper. Manag. Res. 2021, 15, 46–61. [Google Scholar] [CrossRef]

	



Nasiri, M.; Tura, N.; Ojanen, V. Developing disruptive innovations for sustainability: A review on Impact of Internet of Things (IOT). In Proceedings of the 2017 Portland International Conference on Management of Engineering and Technology, Portland, OR, USA, 9–13 July 2017. [Google Scholar] [CrossRef]

	



SAP. SAP Integrated Report 2019. 2020. Available online: https://www.sap.com/integrated-reports/2019/en.html (accessed on 25 November 2022).

	



Infor. Infor Inc. Fiscal Year 2019 Form 10-K Annual Report. 2019. Available online: https://sec.report/Document/0001193125-19-180557 (accessed on 20 November 2022).

	



Microsoft. Microsoft 2019 Annual Report. 2019. Available online: https://www.microsoft.com/investor/reports/ar19/download-center/ (accessed on 20 November 2022).

	



Microsoft. Microsoft 2021 Annual Report. 2021. Available online: https://www.microsoft.com/investor/reports/ar21/download-center/ (accessed on 20 November 2022).

	



Oracle. Oracle Corporation Fiscal Year 2020 Form 10-K Annual Report. 2020. Available online: https://d18rn0p25nwr6d.cloudfront.net/CIK-0001341439/8a227df9-679d-4dbc-ae1e-b62c435b22ee.pdf (accessed on 20 November 2022).

	



Bhatt, N.; Guru, S.; Thanki, S.; Sood, G. Analysing the factors affecting the selection of ERP package: A fuzzy AHP approach. Inf. Syst. E-Bus. Manag. 2021, 19, 641–682. [Google Scholar] [CrossRef]

	



Christiansen, V.; Haddara, M.; Langseth, M. Factors affecting cloud ERP adoption decisions in organizations. Procedia Comput. Sci. 2022, 196, 255–262. [Google Scholar] [CrossRef]

	



UiPath. Product Lifecycle. 2019. Available online: https://docs.uipath.com/releasenotes/docs/2019-10-1 (accessed on 10 November 2022).

	



UiPath. Advancing the Automation Platform. 2020. Available online: https://www.uipath.com/blog/product-and-updates/advancing-automation-platform-20-10-release (accessed on 10 November 2022).

	



UiPath. UiPath 2021.10 Release Overview and Highlights. 2021. Available online: https://www.uipath.com/blog/product-and-updates/uipath-2021-10-release-overview-and-highlights (accessed on 10 November 2022).

	



UiPath. Product Lifecycle. 2022. Available online: https://docs.uipath.com/orchestrator/docs/release-notes-2022-10-0 (accessed on 10 December 2022).

	



Automation Anywhere. Enterprise A2019.11 Release Notes. 2019. Available online: https://docs.automationanywhere.com/bundle/enterprise-v2019/page/enterprise-cloud/topics/release-notes/cloud-release-a2019-11.html (accessed on 10 November 2022).

	



Automation Anywhere. Automation Anywhere Release Notes. 2020. Available online: https://docs.automationanywhere.com/bundle/enterprise-v11.3/page/enterprise/topics/release-notes/release-notes.html (accessed on 10 November 2022).

	



Automation Anywhere. Automate any ERP Process with RPA. 2020. Available online: https://www.automationanywhere.com/lp/automate-any-erp-process-with-rpa (accessed on 10 November 2022).

	



Automation Anywhere. Automation Anywhere Launches New Contact Center Solution, Empowering Enterprises to Deliver Better Service, Faster. 2021. Available online: https://www.automationanywhere.com/company/press-room/automation-anywhere-launches-new-contact-center-solution-empowering-enterprises-to-deliver-better-service-faster (accessed on 10 November 2022).

	



Automation Anywhere. Automation Anywhere Unveils the Automation Success Platform with a Surge of Innovations. 2022. Available online: https://www.automationanywhere.com/company/press-room/automation-anywhere-unveils-the-automation-success-platform-with-a-surge-of-innovations (accessed on 10 November 2022).

	



Blue Prism. SS&C Completes Acquisition of Blue Prism. 2022. Available online: https://community.blueprism.com/blogs/charlotte-kennett/2022/03/16/bill-stone-ssc-acquisition (accessed on 10 November 2022).

	



Fortin, A.; Héroux, S. Limited usefulness of firm-provided cybersecurity information in institutional investors’ investment analysis. Inf. Comput. Secur. 2023, 31, 108–123. [Google Scholar] [CrossRef]

	



Medoh, C.; Telukdarie, A. The future of cybersecurity: A system dynamics approach. Procedia Comput. Sci. 2022, 200, 318–326. [Google Scholar] [CrossRef]








[image: Electronics 12 01819 g001 550] 





Figure 1. ERP systems and analysis of leading developers. Source: authors’ construction. 
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Figure 2. Automation platforms and analysis of leading developers. Source: authors’ construction. 
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Table 1. Details of the analysed platforms.
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	Platform
	No. of Reviews *
	Analysed Reviews
	Average Score





	UiPath Platform
	1964
	41
	4.5



	Automation 360
	1512
	58
	4.5



	Blue Prism Intelligent Automation Platform
	691
	33
	4.4







* As of 17 November 2022. Source: authors’ processing based on data collected from Gartner Peer Insights [48].
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Table 2. Benefits of combining ERP systems with IPA solutions in the context of SAR.
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	Infor [61]
	Microsoft Co. [62]
	Oracle Co. [63,64,65]
	SAP SE [55]





	Process optimisation
	Automation between on-premises and cloud-based applications
	Modelling structured and unstructured processes
	Consolidation and manipulation of data from multiple sources



	System-level control
	Automation between new and legacy applications
	Decision modelling
	Handling high-volume transactions



	Increased accuracy
	Improved data connectivity
	Connectivity to external applications
	Digitisation across multiple applications between processes



	Increased accuracy of AI-driven results
	Native ecosystem integration
	Handling high-volume transactions (up to 100 steps)
	Automatic approval



	Smart infrastructure implementation
	Improved scalability
	Continuous activity monitoring through machine learning solutions
	Simplifying new processes



	
	Intelligent process automation
	Intelligent automation of repetitive processes
	Improved process visibility







Source: Authors’ processing based on the data collected.
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Table 3. The developer responses to market demands to improve SAR.






Table 3. The developer responses to market demands to improve SAR.





	
Company

	
Responses to Market Demands






	
SAP SE [56,67,73]




	
2019

	
Develops an end-to-end platform to improve customer experience

Integrates advanced data analysis functionalities

Develops solutions to increase the degree of engagement of the labour force

Integrates automatic process scaling

Acquires companies specialising in IPA and other AI-based solutions




	
2020

	
Implements the REINVENT program

Provides coaching to clients to develop differentiating capabilities

Supports companies in migrating to cloud ERP systems

Reduces the time needed to migrate to cloud solutions and increases flexibility

Introduces the SAP Business Technology Platform (SAP BTP) to provide customers with better access to IPA solutions




	
2021

	
Extends the REINVENT project to create a network of sustainable and intelligent companies

Increases the degree of flexibility for users

Creates a business network to react promptly to supply chain disruptions and improve environmental performance

Expands the portfolio of intelligent solutions through the acquisition of Signavio Solutions LTD




	
Infor [74]




	
2019

	
Increases the speed of deployment and migration

Creates a business network

Introduces automatic updates within the cloud platform

Introduces automatic data refinement and collection

Uses Coleman’s suite of AI-powered products to provide guidance to customers




	
Microsoft [62,75,76]




	
2019

	
Increases productivity and reinvents business processes

Develops an intelligent cloud platform

Introduces new functionalities to increase the efficiency of interaction between users

Develops cloud solutions that allow the creation of new opportunities for customers

Uses AI-based solutions for data collection and interpretation

Starts a strategic collaboration with Automation Anywhere to enable customers to deploy RPA solutions within the Microsoft Azure platform




	
2020

	
Develops the Power Automate platform to enable the integration of new RPA/IPA solutions




	
2021

	
Acquires companies specialising in the field of AI

Continues the development of the Power Automate platform




	
Oracle [64,65,69,77]




	
2019

	
Acquires several companies specialised in the field of cloud platforms

Facilitates the migration of customers to cloud platforms

Integrates emerging technologies, such as blockchain, the IoT, AI-based solutions, and chatbots

Releases the Oracle Autonomous Data Warehouse to enable customers to wield IPA solutions




	
2020

	
Starts a partnership with UiPath to offer new IPA solutions to customers




	
2021

	
Deploys easily implementable functionalities that allow customers to use advanced data analysis solutions

Begins partnership with Automation Anywhere to simplify the implementation of RPA/IPA solutions








Source: Authors’ processing based on the data collected.
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Table 4. Main features and characteristics in the recent evolution of automation platforms suitable for optimising SAR.
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Company

	
Features and Characteristics






	
UiPath [58,80,81,82,83]




	
2019

	
Introduces the “Long Running Workflow” concept, which allows collaboration between human resources and unattended robots

Includes new functionality to enable easier development of RPA/IPA solutions

Introduces new solutions for digitalising documents




	
2020

	
Launches Automation Cloud to enable customers to easily migrate to an SaaS model and reduce implementation costs

Releases a suite of products for the development of an end-to-end automation platform

Enters into strategic technology partnerships for direct automation of ERP systems with SAP, Salesforce, Netsuite, and Workday




	
2021

	
Continues the efforts to integrate all products introduced for the development of a platform

Initiates the transfer process to automation directly in the cloud

Simplifies the development process by decreasing the barrier represented the level of knowledge required for developing automation

Introduces two new types of robots: Cloud Robots and Serverless

Launches a new product for automation directly via the application programming interface, the Integration Service, following the acquisition of Cloud Elements, a company that offers integrations with over 150 systems




	
2022

	
Acquires the Re:infer platform to automate unstructured data from digital correspondence

Introduces an online application for automation development. In this sense, it opens up the opportunity for Mac and Linux users to develop automation

Continues the transition to the cloud and integrates products into a single platform




	
Automation Anywhere [84,85,86,87,88]




	
2019

	
Introduces a set of functionalities to support the development of complex automation and good management of an extensive suite of robots at the enterprise level

Releases the Interactive Forms package for supervised bot development

Improves the efficiency of the IQ Bots to make them the best digitalisation application

Improves dashboards for automation monitoring




	
2020

	
Integrates software bots with chatbot-based solutions for implementing conversational automation

Launches the Automation 360 platform, which represents the first steps towards the cloud and offers an SaaS version of the platform




	
2021

	
Improves the support function so that company representatives have more convenient and faster access to information about multiple ERP/CRM systems

Introduces more products for the development of the automation spectrum: IQ Bots, a platform for developing and managing AI models, and Bot Insights

Develops an integration application with Bot Store, a blueprint and template platform for RPA/IPA solutions




	
2022

	
Introduces a new version of the Automation Anywhere Robotic Interface for more efficient integration of RPA/IPA solutions with ERP systems

Acquires FortressIQ for the development of Process Discovery/Process Mining activities

Introduces a new platform for digitalising documents

Creates new technological partnerships and develops new templates and libraries for the automation of ERP systems

Signs a partnership with Shibumi to integrate the CoE Manager application to collect and manage automation ideas across companies








Source: Authors’ processing based on the data collected.
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Table 5. Key factors leading to an automation platform’s selection.
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	Key Factor
	UiPath Platform
	Automation 360
	Blue Prism Intelligent Automation Platform





	Product functionality and performance
	71%
	64%
	67%



	Strong service expertise
	59%
	53%
	39%



	Product roadmap and future vision
	44%
	34%
	27%



	Strong user community
	44%
	26%
	12%



	Breadth of services
	44%
	21%
	27%



	Strong customer focus
	34%
	45%
	21%



	Overall costs
	27%
	24%
	24%



	Financial/organisational viability
	24%
	24%
	30%



	Strong consulting partnership
	20%
	19%
	18%



	Pre-existing relationships
	12%
	19%
	9%







Source: Authors’ processing based on the reviews analysed.
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Table 6. Reasons for purchasing a product/service.
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	Reasons
	UiPath Platform
	Automation 360
	Blue Prism Intelligent Automation Platform





	Drive innovation
	71%
	52%
	42%



	Improve business process outcomes
	59%
	48%
	61%



	Create internal/operational efficiencies
	59%
	43%
	64%



	Improve business process agility
	49%
	59%
	58%



	Drive revenue growth
	46%
	28%
	36%



	Cost management
	41%
	31%
	36%



	Improve customer relations/service
	37%
	26%
	33%



	Reduce time to market
	37%
	24%
	36%



	Enhance decision making
	29%
	17%
	12%



	Improve compliance and risk management
	22%
	29%
	33%



	Improve supplier or partner relationships
	17%
	16%
	6%







Source: Authors’ processing based on the reviews analysed.
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Table 7. Main challenges encountered by users.
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	Difficulties
	UiPath Platform
	Automation 360
	Blue Prism Intelligent Automation Platform





	Algorithms not updating automatically
	
	✔
	



	Compatibility issues
	✔
	✔
	✔



	Complex initial implementation
	
	
	✔



	Connectivity issues
	
	✔
	



	Data security issues
	✔
	
	✔



	Difficult troubleshooting
	✔
	✔
	✔



	Frequent updates
	✔
	✔
	



	Functional errors
	✔
	✔
	



	Hidden algorithmic logic
	✔
	✔
	



	High costs
	✔
	✔
	✔



	Lagging processes
	
	
	✔



	Limited compatibility
	✔
	✔
	



	Limited OCR capabilities
	✔
	✔
	✔



	Limited or insufficient support
	✔
	✔
	✔



	Limited number of programming languages accepted
	✔
	✔
	



	Low customisation of interface
	✔
	
	



	Manual adjustments required
	
	✔
	



	Outdated documentation
	✔
	
	



	Prior skills required
	✔
	✔
	✔



	Reduced level of automation
	
	✔
	✔



	Significant differences between versions
	
	✔
	



	Updating issues
	
	✔
	✔







Source: Authors’ processing based on the reviews analysed.
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