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ABSTRACT
The purpose of this commentary is to initiate discussion on potential, which lies in capturing the transformation of accounting towards a more agile phenomenon in various dimensions and ways, particularly in management accounting research. By conceptualizing agile accounting in relation to enterprise agility and accounting change and by shedding light on digitalization, as well as contemporary technological advancements, combined with the contemporary paradigmatic trend of business agility in this respect, it is argued that these factors and drivers are reshaping the nature of management accounting, which is increasingly characterized by distinctive attributes associated with agility. On one hand, management accounting involved in planning, decision-making, and control supports corporate processes aiming at sensing environmental change and responding to the change, hence playing a crucial role in enterprise agility. On the other hand, the trend towards agility in business strategies and operations sets new agility-based requirements for management accounting, which can act as a driver for management accounting change. Drawing on cross-disciplinary academic literature combined with reflections from the recent developments in the practice, the drivers and the manifestations of accounting agility are discussed in this paper with certain illustrative examples representing elements from different levels and dimensions of management accounting. Furthermore, it is claimed that the management accounting change research, in particular, should acknowledge the various aspects of accounting agility, in order to explain and understand better both management accounting change and the dynamics of management control systems, in the future.
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Introduction
Accounting is not a static phenomenon (Hopwood, 1987). Especially in management accounting domain there is a stream of literature focusing in management accounting (MA) change (for literature reviews see e.g., Granlund & Modell, 2005; Lukka, 2007; Suleiman & Mitchell, 2005; see also Burns & Vaivio, 2001), covering change in accounting systems, techniques and practices (see e.g. Burns & Scapens, 2000), and the role expansion of accountants (Granlund & Lukka, 1998; see also Granlund & Taipaleenmäki, 2005). This research note, opening a new window to accounting change, discusses these novel perspectives within entire accounting domain, but has its focus and priority contribution in management accounting (MA). As it is acknowledged that MA can take on a variety of forms, rather than ‘a set of techniques’, MA is defined here according to Chapman et al. (2007: ix): “Management accounting is a set of practices that are often loosely coupled to one another and varying across both time and space” (see also Chenhall, 2003; Malmi & Brown, 2008)[footnoteRef:2]. However, MA is considered and discussed in this paper not only as a corporate function and a profession, but also as a changing phenomenon in the society, reflected also in the changing relationship of management accounting and financial accounting (Taipaleenmäki & Ikäheimo, 2013; see also Hemmer & Labro, 2008; Ikäheimo & Taipaleenmäki, 2010), hence comprising technical, individual, behavioral, organizational and ontological dimensions. [2:  See also functionally oriented CIMA’s definition of MA (1996): “the process of identification, measurement, accumulation, analysis, preparation, interpretation and communication of information used by management to plan, evaluate and control within an entity and to assure appropriate use of and accountability for its resources”.] 


The paradigmatic trend towards enterprise agility (or business agility) has been recognized both in business practise and in academic research. In business practice, enterprises aiming at agility implement autonomy and culture of self-responsibility. They seek novel approaches such as radical transparency and openness, lateral connectivity and trust with cross-functional teams, and prototyping with quick feedback and adaptation loops. Generally speaking, agility is frequently seen as a concept that extends adaptability and flexibility to include speed and scalability. It is also claimed, that to be an agile organization, the resilience of its employees, i.e. the capacity to recover quickly from difficult but oftentimes necessary changes, needs to be on sufficient level. Agile organizations are not only capable of change, but they are also nimble, capable of changing quickly and gracefully. (Baskerville et al., 2005; Dove, 2001) In this spirit, this commentary subscribes to both the concepts and the conclusion of Overby et al. (2006) that an agile enterprise is capable of sensing environmental change and responding readily to both predictable and unpredictable events, in order to survive and succeed in turbulent business environment, which is typically characterized by uncertainty[footnoteRef:3] (see also Bradley & Nolan, 1998). The turbulence in both strategic and operative conditions is due to drivers or factors such as competitors’ actions, changes in customer preferences or demands, regulatory or legal changes, economic shifts, and technological advancements with exponentially growing progress.[footnoteRef:4] In the literature, it is frequently concluded that IT enables enterprise agility (Overby et al., 2006; Pavlou & El Sawy, 2006) or operational agility (Tan et al., 2017). [3:  Uncertainty is also one of the most widely researched contingency factor in the MCS design studies. Its fundamental role has been emphasized e.g. by Chenhall (2003) and Chapman (1997).]  [4:  See also VUCA model, i.e. Volatility (the nature, speed, volume, magnitude and dynamics of change), Uncertainty (the lack of predictability of issues and events), Complexity (the confounding of issues and the chaos that surround any organization), and Ambiguity (the haziness of reality and the mixed meanings of conditions), which has been presented and further discussed by Horney et al. (2010), and Bennet and Lemoine (2014).] 


Reflecting the discussed setting to accounting, it has recently been acknowledged that accounting and control cannot be studied apart from information technology (Dechow et al., 2007a and 2007b; Dechow & Mouritsen, 2005; Granlund, 2011; Granlund et al., 2013; Granlund & Malmi, 2002)[footnoteRef:5]. Similarly, as IT has influenced and will be reshaping practically all industries and organizational functions and business processes, it has been and will be reshaping management accounting and the way MA is changing. Even if IT and digitalization[footnoteRef:6] plays a major role in the development of accounting systems, the literature in IT’s impact on accounting change is still fairly scarce (see e.g. Rom & Rohde, 2007; Scapens & Jazayeri, 2003; Taipaleenmäki & Ikäheimo, 2013; Vaassen & Hunton, 2009). The enabling role of IT in enterprise agility has also been identified and analyzed e.g. by Overby et al. (2006), Weill & Broadbent (2002), and Sambamurthy et al. (2003). [5:  See also Granlund & Mouritsen (2003) and Hunton (2002).]  [6:  In this paper, digitalization is defined to include both (1) the process of information creation moving from analog to digital, and the automation of existing processes (frequently referred to also as ‘digitization’) and (2) the process of becoming a digital business that transforms business processes (‘digitalization’ of business).] 


Management accounting, as part of management control system (MCS) package (Malmi & Brown, 2008), supporting both planning and decision-making, is naturally involved in the corporate processes aiming at sensing environmental change and responding to the change, hence it can be claimed that management accounting and accounting systems, in general, play a crucial role in enterprise agility. On the other hand, the trend towards agility in business operations sets new agility-based requirements for management accounting, which can result in management accounting change. This mutual two-way relationship between management accounting change and enterprise agility will be discussed in this research note, focusing especially on the evident and multifaceted significance of the IT and technological advancements on the change towards accounting agility. In other words, there is a need for conceptual analysis to facilitate future MA change research and to help structure further investigation of enterprise agility in general.

Hence, the purpose of this commentary is to conceptualize agile accounting in relation to enterprise agility and to initiate discussion on the potential, which lies in capturing the transformation of accounting towards a more agile phenomenon in various dimensions and ways, in MA research. The aim encompasses also discussing the ways and dimensions in which accounting agility becomes manifested, especially within the field of MA. Particular attention is paid to digitalization and technological advancements, combined with the contemporary paradigmatic trend of business agility, in discussing how the various factors are driving accounting agility and how MA is reshaped or transforming towards agility.

This research note draws heavily on an extensive literature review of major accounting journals and certain selected major AIS and IS journals. The conceptual analysis of this commentary also facilitates several other sources of information providing reflections from the recent developments in practice. These include data collected for the author's earlier studies on management accounting change, as well as experiences from the field. The author’s professional background includes work experience as CFO of an ICT consulting company for twelve years and as business controller of a software and technology company for five years. Figure 1 below describes the above-discussed path towards agile accounting, which will be analyzed and discussed in more detail in the next sections. It should be noted that the changing factors in the operating environment contribute to the development towards agile accounting through enterprise agility and business requirements, but also directly as the accounting regulation, and accounting technologies etc. change and for example cost pressures typically affect the resources and organization of finance and accounting function.
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Figure 1. The path towards agile accounting

Conceptualizing accounting AGILITY

As presented above, the rapidly changing factors are driving the turbulence in the operating environment of firms both on strategic and operational level conditions. When firms face the needs to transform into agile organizations due to these external factors, they attempt to adjust their business strategies and operations, as well as their organization and management systems and structures, in order to respond these change pressures. Companies with agile strategy continuously search for new business opportunities or business and revenue models, as well as even quick innovations (see e.g. Hugos, 2009). At the same time, operative plans and strategies are losing their power and can become obsolete. This in turn will be reflected in the agility-based requirements for accounting, and management accounting in particular. 

In this paper, by presenting manifestations of management accounting agility both from the practice and literature, it is argued that the agility of accounting can be manifested on many dimensions and levels or accounting, firstly considering accounting as a part of control structure and MCS package on corporate level, secondly as (set of) tools, techniques and methods on corporate or functional level, thirdly as a profession and finally as a discipline or a societal phenomenon.

Manifestations of Agility on Various Dimensions and Levels of Management Accounting

Considering management accounting as a part of control structure and management control system package, and the above-discussed changing factors in the operative environment, the corporate life cycle perspective, particularly related to new economy firms (NEFs) provides an example of how management accounting agility becomes manifested on corporate level, in the organizational dimension, i.e. as part of the control structure. In their analysis of NEFs, Granlund and Taipaleenmäki (2005) identified the two-way relationship between corporate life cycle stage and management control developments as well as the life cycle ambiguity. They observed also diffusion of life cycle ambiguity from corporate evolution into management control systems (see also Moores & Yuen, 2001). The markets of a NEF are typically immature and the external operating environment is characterized by rapid changes (cf. Moore, 2001), i.e. both economic shifts and technological advancements, which evidently drive the need for enterprise agility and agility in management control.

Granlund and Taipaleenmäki (2005) emphasized also certain internal characteristics, such as R&D and knowledge intensity, technology driven culture, role of venture capitalists, fast growth, new revenue models, and intangible products, which all are shaping MCS and controllership in NEFs, and at the same time as regards MA, causing immense amounts of fundamental accounting problems related to measurement, allocation, accruing, and valuation in cost accounting. How these characteristics are reflected in accounting agility is obvious. Time-to-market pressures in new product development have caused the shift to technology platform and modularity orientation, as well as requiring more flexible approach also from management accounting. All of the above factors contribute to future-orientation and short-term orientation of financial controls and management accounting agility. In general, the corporate life cycle changes have become, not least because of the advancements in IT, more fast-phased and actually forming a dynamic process of constant change. It can be argued, that the corporations facing this constant change are forced to seek also ways of managing the change and controlling the business in an agile way with more agile strategies and operations.

As the business organizations are facing pressures towards enterprise agility, which is reflected in their strategy, operations, management structures, organization, etc., the very same agility-based requirements are diffused into technical dimension and the very grass root level on the field of accounting, namely management accounting tools, techniques and methods either on corporate or functional level. It is unquestionable that increasing environmental uncertainty and accelerating rate of changes in operating environment affect especially the forward-looking planning practices in business organizations.[footnoteRef:7] These planning tools, methods and techniques, which support enterprise agility, include for example driver-based planning, what-if analyses and scenario analyses. As Heer (2012) argues, agile planning is about scenarios, which help to understand, what is behind the numbers. Applying real option theory in the investment decision-making process is also one of the approaches, which is adopted to increase flexibility[footnoteRef:8] (see e.g. Brennan & Trigeorgis, 2000). [7:  The results by Davila and Foster (2005), from their study on the adoption of MCS in start-up companies, indicated that firms tend to adopt MCS for financial planning more quickly than for control.]  [8:  Brennan and Trigeorgis (2000) identify and discuss for example investment timing flexibility (ability to delay and optimally time the start), operational flexibility including options to vary operating parameters (e.g. shutting down and reopening, expanding, contracting and abandoning operations, optimizing cut-off grades, varying production rates as prices fluctuate) as well as flexibility in natural resource investments or in technology choices.] 


Questioning the relevance of the traditional budget has prevailed recently both among the academics and the practitioners. Many alternatives for this have emerged, one of the first in the past was using flexible budgets, which adjust for changes e.g. in the volume of activity. Contemporary solutions reflect even more the stiffness of traditional budgets. Abandonment or non-use of budgeting (Ekholm & Wallin, 2001; Hansen et al., 2003; Hope & Fraser, 1997, 2003; Munro, 1995; Østengren & Stensaker, 2011; Wallander, 1999) as well as emphasizing forecasting over budgetary planning can be seen as a respond for pressure to enterprise agility and hence also as a manifestation of accounting agility. Especially business operations managed together with rolling forecasts (see e.g. Scapens, et al., 1996; Taipaleenmäki & Ikäheimo; 2013) , serving also as an “early warning system” of a business, are in the core of sensing and responding, i.e. enterprise agility. Shorter planning and reporting periods, the increase analyses and other tasks of ad-hoc nature, as well as the streamlining of management accounting and reporting processes, can also be seen as a response to the pressures towards agility in accounting. Moreover, it can be argued that firms pay attention to agility requirements also when choosing or designing not only the planning methods but also the control tools and techniques. IT-assisted variance analyses, which are used in tracing the reasons for the differences between forecasted and even real-time actual financials (Taipaleenmäki & Ikäheimo, 2013; see also Emsley, 2001), are regaining popularity, which can be seen as another manifestation of management accounting agility.

In the organizational and behavioral dimension of MA, on the functional level, another manifestation can be found from the interface of management accounting and new product development (NPD), and the absence of accounting and formal financial controls in innovative and uncertain environments. Taipaleenmäki (2014) has problematized the equivocal results and paradigm shift, regarding the claimed positive impact of MCS on creativity and innovation (see also Adler & Chen, 2011; Dávila, 2000; Jørgensen & Messner, 2009) and based on his study described and explained absence and variant modes of presence of management accounting, with various explanatory factors, in NPD. Absence of accounting can actually be considered as one of the most fundamental manifestations of agile accounting, contributing to enterprise agility. In the situation where financial controls are fully absent, or replaced with only ‘accounting-thinking’ or concepts only[footnoteRef:9], the agility of MA is due to certain, for example, technical[footnoteRef:10], economic or functional[footnoteRef:11] factors or lack of reasons-for-adoption, which may be a response to environmental factors driving enterprise and accounting agility, or other contingencies or covariates such as environmental uncertainty and changing corporate priorities, causing turbulence in operations (Taipaleenmäki, 2014). [9:  The evidence from Taipaleenmäki’s (2014) multi-organization study suggests that in certain situations, instead of adopting financial and accounting control tools and methods, only accounting concepts or accounting-based thinking can be adopted and mobilized as a management philosophy.]  [10:  E.g. infeasibility, inadequacy, impossibility, inapplicability or lack of relevance in certain organizational setting due to e.g. nature of business, complex decision-making situation or lack of task routineness in R&D.]  [11:  E.g. limited financial or human resources, cost-benefit of management accounting system, IT related restrictions.] 


Aligned with the challenge of introducing formal controls within flexible and innovative process, Malmi and Brown (2008, p. 289), in turn, acknowledge the agile organizations’ operational realities and they have evidence which provides support for the above discussion. They argue that a contingent factor, such as an uncertain environment may have very different impacts on the accounting systems depending on whether the system is used for decision making or control. They emphasize that whereas environmental uncertainty may require broad scope of information, including financial, hence suggesting more extensive use of accounting, from behavioral perspective environmental uncertainty may require agile organizations with considerable employee empowerment and thus, less extensive use of accounting controls. One example of such agile organizations could also be the above-discussed new economy firms, typically characterized by creativity, informality, and a spirit of freedom (Granlund & Taipaleenmäki, 2005).

Generally, for the situations where accounting absence is a result of a conscious decision and action or inaction, Choudhury (1988), in his development work towards a theory of non-accounting in organizational settings, proposed the following examples of this ‘virtuous’ accounting absence: absence as trust (e.g., managerial attempt to foster commitment and trust in subordinates), absence as constructive ambivalence (e.g., managerial attempt to generate flexibility while facing a changing environment or pursuing an innovation strategy), and absence as symbol (e.g., managerial attempt to send unequivocal signals as regards the corporate priorities, e.g. symbolizing outward-looking stakeholder-focused view of an organization). Out of these three categories, the form of absence as constructive ambivalence is undoubtedly in the very core of accounting agility with behavioral implications. Accounting change within an organization may also be cyclical when new accounting technologies are adopted and then abandoned (Briers & Chua, 2001), which can also be seen as an IT-driven manifestation of accounting agility.

The development towards accounting agility in accounting is evidently manifested also on the level of profession, which is comprised of elements on individual, behavioral, organizational and technical dimensions. This form of manifestation is associated with the skill requirements and everyday work, in terms of roles, duties and responsibilities of management accountants and controllers. Along with accelerated change in business environment, especially due to technology advancements, as well as tightening competition and cost pressures, management accountants have faced a totally new situation, where they are required to act in both operative and strategic roles (Granlund & Lukka, 1998; Burns & Vaivio, 2001; Järvenpää, 2007) and even to adopt hybrid roles (Kurunmäki, 2004; Kurunmäki & Miller, 2011; Miller et al., 2008 and 2010; see also Newman & Westrup, 2005; Pierce, 2002 and Pierce & O’Dea, 2003) in the organizations. Zuboff (1988) was one of the first authors, who argued for the transformative power of IT and showed how IT is involved in changing work and power relations, as well as how it both facilitates and reflects on profound organizational changes. Management accountants and business controllers have also had to develop rapidly their IT-related competences to be able to build and maintain advanced analysis and reporting systems with the modern technologies. Frequently they also take responsibility for managing implementation projects for MAS software. Notable is that whereas IT (e.g. robotic process automation, RPA, advanced machine learning and artificial intelligence, AI)[footnoteRef:12] facilitates and drives the fact that routine accounting jobs will eventually become extinct, the proliferation of technology-driven jobs will continue in the foreseeable future. One example of this has been reported by Newman and Westrup (2005), who claimed based on the findings of their study on the adoption of a new ERP system, that new hybrid roles may emerge for accountants (see also Hyvönen et al., 2009). [12:  Gartner (2016a, see also 2016b) predicts the rise of ‘intelligent digital mesh’. “The mesh refers to the dynamic connection of people, processes, things and services supporting intelligent digital ecosystems. As the mesh evolves, the user experience fundamentally changes and the supporting technology and security architectures and platforms must change as well.” Based on Gartner’s top 10 strategic technology trends for 2017, data science technologies and approaches are evolving to include advanced machine learning and artificial intelligence (AI) allowing the creation of intelligent physical and software-based systems that are programmed to learn and adapt.] 


The complexity of contemporary business environments leads inevitably to higher volume, velocity and variety of available data sets, most of which are increasingly unstructured, for business management (see big data definitions by CGMA, 2013 and Bayer & Laney, 2012).[footnoteRef:13] Hence, the big data era, with fast-phased data-driven (need-based) changes and technology-driven (possibility-based) changes in business and management (Taipaleenmäki et al., 2017) can be seen as one of the most significant examples of the IT-driven manifestations on the profession level in the path towards enterprise agility and agile accounting. Drawing on Zuboff (1988), Taipaleenmäki et al. (2017) have analyzed the effect of Big Data (BD) on business models, management control and decision-making, and trends of hybridization. According to Taipaleenmäki et al. (2017), more agile strategy processes may require analysis and reporting processes, which are more agile. On the other hand, big data and related technologies can drive the transformation of MA systems, processes, and tools as well as the role and responsibilities of management accountants, i.e. the entire MA profession. [13:  Big data is defined by CGMA (Chartered Global Management Accountant; consortium of AICPA and CIMA) both in terms of levels of analysis and scale and complexity of data. CGMA uses the term “big data” as shorthand for the massive increase in the volume of data now being used to garner new insights into business performance, opportunities and risks. In this study, big data concept is adopted from CGMA (2013) and is defined as follows: On top of the financial data and enterprise data (i.e. broader operational and transactional data used to bolster analysis and forecasting), big data includes new types of internal and external data much of which is unstructured, but some of which could yield new insights into business management. Hence, big data is seen here as an all-encompassing term for collection of business data sets so large and complex that it is difficult to process using on-hand data management tools or traditional data processing applications. Cf. Gartner’s definition for big data: “Big data is high volume, high velocity, and/or high variety information assets that require new forms of processing to enable enhanced decision making, insight discovery and process optimization” (Bayer & Laney, 2012). As a concept, big data is typically loosely defined. Some definitions emphasize the volume of data, some focus on the analysis methods, and some are based on the changes and impacts which big data may have (see Diebold, 2003; Quinn, 2013). Big data can also be seen as a certain kind of transformation in the paradigm of knowledge.] 


In CGMAs (2013) survey of more than 2,000 CFOs and finance professionals, 84% of the respondents indicated that big data and analytics will require a change in how they do their jobs in the near future. As Taipaleenmäki et al. (2017) claim, the data- and technology-driven changes in business contexts and management may pose completely new challenges also to management accounting (MA) supporting decision-making and management control. The big data technologies can open new opportunities in business decision-making, for example enhancing business analysis, monitoring and prediction processes. Undoubtedly, the big data technologies will have some kind of an impact in the accounting profession, in the same manner as the modern business intelligence and data analytics applications and solutions. These changes affect the entire profession of management accounting: the role of management accountants, analysis and reporting processes, information systems, tasks and practices, competence requirements, as well as workload.

Currently, the relationship between management accounting, business intelligence and big data analytics and data science is ambiguous, and it is unclear, how the development between these functionally oriented professions as well as the organizational ownership and responsibilities will turn out in the long term. Some of these professions may face hybridization with each other. Another development scenario could be the fact that the role of business controllers, business intelligence experts or even data scientists could become threatened and marginalized due to the fact, that advanced analysis and reporting technologies and solutions, combined possibly with artificial intelligence (AI) and well-functioning user interface could provide opportunities for business managers and executives to analyze and use the various sets of business data, as a “self-service”. In this scenario, the business owners would adopt a hybrid role with a shift towards accounting and could analyze both financial information and big data, even without support by management accountants, business analysts or data scientists (Taipaleenmäki et al., 2017). According to CGMA (2013), however, big data holds opportunities to unlock new career openings for finance and accounting professionals, who are already well placed to help translate big data based analytical insights into commercial impact and value. Regardless of the actual developments in this field, it seems obvious that big data is currently setting immense and potentially revolutionary change pressures on MA and the work of management accountants, who are bound to change their competences, tasks and even to adopt new hybrid roles on the individual level, in an agile manner.

Finally, it can be claimed that the development towards agility can also be observed in the ontological dimension, when accounting is analyzed as a discipline or as a societal phenomenon. This form of manifestation is associated with change of accounting as a field of business practice or as a field of academic study. The fact, how fundamental and fast is the change of financial accounting (FA) and management accounting on this level of observation apparently determines, whether the accounting is developing towards a more agile phenomenon. Drawing on the analytical model by Hemmer and Labro (2008) in which the forward-looking perspective of FA leads to forward-looking MA, Taipaleenmäki and Ikäheimo (2013) theorized and built a conceptual framing for analyzing the convergence of MA and FA with the advancements of information technology (IT). They explicated how this convergence is manifested in the technical and technological domain (e.g. intentional integration of information systems and software as well as intentional combination of methods or standards), and how it is reflected as their convergence at the behavioral and organizational domain (e.g. (un)intentional alignment of both functions and processes or work and roles).

Based on their observations and illustrative examples, Taipaleenmäki and Ikäheimo (2013) concluded that the forward-looking FA elements are often intertwined with MA and vice versa, and that the convergence at the technical and technological domain seems to precede the convergence in the behavioral and organizational domain, as IT extends its effects into the sphere of mental efforts by influencing cognition (see Orlikowski, 1991 and 1992) through changes in the mindsets of employees (see Dechow & Mouritsen, 2005) and increased business process agility (Raschke, 2010). According to Taipaleenmäki & Ikäheimo (2013), IT plays an important or even crucial role in this convergence process of MA and FA, and can act as facilitator, catalyst, motivator, or even as the enabler of this phenomenon. Thus, credibly, it can be argued that particularly due to technological advancements, the convergence of MA and FA indicates accounting as a discipline and as a societal phenomenon is in the process of change, which is both fundamental and fast, hence manifesting also the development towards accounting agility.

Elaborating the Role of IT in Accounting Agility

Enterprise agility is defined as the ability of firms to sense environmental change and respond rapidly. Similarly, as IT contributes to enterprise agility by enabling the sense and responding capabilities of firms in two ways, (1) directly and (2) indirectly through the creation of digital options (Overby et al., 2006, see also Bradley & Nolan, 1998; Sambamurthy et al., 2003; Weill & Broadbent, 1998) it can be argued that IT plays important role in enabling also accounting agility. In discussing the role of IT in enterprise agility, Overby et al. (2006) identified the technologies such as decision support systems, data warehouses and OLAP (online analytical processing tools, which can help firms develop rich knowledge through real-time data monitoring, pattern recognition, and strategic scenario modeling. Sambamurthy et al. (2003), in turn, suggest that IT indirectly supports agility by providing firms with digital options, i.e. a set of IT-enabled capabilities in the form of digitized work processes and knowledge systems. A basic premise of this theory is that IT enhances the reach (breadth) and richness (quality) of a firm’s knowledge and its processes. On the other hand advancements in technology, including IT, is quite plausibly seen as one of the changing factors directly causing environmental turbulence. What seems to be missing in the literature is the fact that IT also obviously affects all the other changing factors, hence contributing also indirectly into the turbulence of the operating environment.

In information systems literature, an emerging stream of literature has recognized the difference between traditional systems and vigilant information systems (El Sawy & Majchrzak, 2004; Houghton et al., 2004; Krogh et al., 2005; see also Haeckel & Nolan, 1993). These vigilant information systems (VIS) “integrate and distill information and business intelligence from various sources to detect changes, initiate alerts, assist with diagnosing and analyzing problems, and support communication for quick action” (Houghton et al., 2004, p. 20), i.e. VIS initiates the process, whereas with traditional IS the user initiates a process by, for example, querying an application, causing a passive database to be accessed. With good reason it can be argued that agile accounting systems, especially most advanced management accounting information systems can meet the criteria of VIS through e.g. providing online key performance indicators with data visualized in dashboards, integrated with predictive analytics[footnoteRef:14] capabilities and operational process triggers. [14:  Predictive analytics is the branch of data mining dealing with forecasting probabilities, typically applying sophisticated analysis techniques to enterprise data in order to optimize resource allocation and make decisions based on customer behavior (CGMA, 2013).] 


Elaborating further the role of IT advancements and digitalization in accounting agility, similarly as in accounting change, one of the most significant impacts has emerged from the internet-technology (including web-based standardization projects: XML and XBRL, see Debreceny & Gray, 2001; Deshmukh, 2006) combined with Application Service Providing (ASP) business models, clouding technology for accounting and control software, cloud computing, and mobile reporting capabilities. These only have led to a situation where accounting and control is in principle independent of time and space (Granlund, 2011), enabling remote work as both data and people are available without physical proximity.[footnoteRef:15] At the same time, the markets have evidenced advancement in the systems integration with both Enterprise Resource Planning Systems (ERP) and enhanced middleware systems enabling companies to automate business processes, by using adapters, which are tailored to communicate with different software systems used within an enterprise. Furthermore, the improvements in the data processing and computing powers have been fast-paced, and novel approaches supporting agility, such as in-memory processing capabilities for big data, have emerged recently (Taipaleenmäki et al., 2017). Hence, undoubtedly, these changes also in the field of accounting has been revolutionary during the past decades. It has also been argued, that information systems and digitalization in general can act as a facilitator, catalyst, motivator or even the enabler for the MA change or even for the convergence development of MA and FA (Taipaleenmäki & Ikäheimo, 2013). However, it cannot be forgotten that IT may also prevent or hinder[footnoteRef:16] enterprise agility, e.g. due to fixed and inflexible information systems such as ERPs, which can be hard to abandon (Overby et al., 2006). Thus, this may apply as well in the development towards accounting agility. [15:  Faster internal financial reporting schedules in practice have also been enabled with other corporate communication technologies, such as intranet, internal instant messaging services, video conferencing and even internal corporate social media.]  [16:  Granlund (2001) analyzed, how human, institutional, and economic factors have become intertwined in MA systems change projects, causing inertia, which results in stability rather than change (see also Burns and Scapens, 2000; Busco et al., 2007; Granlund, 1998; Lukka, 2007). Kasurinen (2002) identified various barriers to management accounting change and categorized those into confusers, frustrators and delayers (cf. positive drivers, i.e. motivators, facilitators, catalysts covered in the MA change literature, e.g. Innes and Mitchell, 1990; Cobb et al., 1995). Even though IT may act in all of these roles in the path towards accounting agility, it is unquestionable that the dominating roles contribute positively to the enterprise and accounting agility, due to the reasons discussed above.] 


Figure 2 depicts the role of IT in the path towards agile accounting. Information technology undoubtedly causes the turbulence in the business environment both directly and indirectly affecting most, if not all, the other changing factors, which drive the need for enterprise agility. By creating the digital options, IT is one of the key enablers of enterprise agility. With focus in accounting, it can be claimed that IT contributes to agility-based requirements for accounting and to MA change in general, but at the same time enables the accounting agility directly or indirectly through the digital options.
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Figure 2. The path towards agile accounting and the role of IT and Digitalization


Defining Agile Management Accounting

More generally, the concept of agility itself emerged initially in the flexible manufacturing literature (Kidd, 1995). Agility can be seen to build upon other concepts in management theory that pertain to firm success in changing environments, including for example (1) dynamic capabilities, i.e. a firm’s ability to integrate, build, and reconfigure internal and external competencies to address rapidly changing environments (Teece et al., 1997; see also Eisenhardt & Martin, 2000 and Teece, 2000), (2) absorptive capacity, i.e. a set of organizational routines and processes by which firms acquire, assimilate, transform, and exploit knowledge to produce dynamic organizational capability (Zahra & George, 2003), and (3) strategic flexibility, i.e. a firm’s ability to manage economic and political risk by responding in a proactive or reactive manner to market threats and opportunities (Grewal & Tansuhaj, 2001; see also Ansoff, 1980; Hitt et al., 1998).[footnoteRef:17] It has been claimed that the ambiguous concept of strategic flexibility has bloated into a constellation of concepts, such as adaptability, agility, resilience, robustness, versatility, and absorption. Several of these concepts emerged in the business practice without formal theoretical conceptualization (Bahrami & Evans; 2005; see also Pavlou & El Sawy, 2010). [17:  Recently also the software development processes have typically transformed towards agility. Agile software development (see e.g. Cockburn, 2001) is an umbrella term, which describes a set of methods, practices, and principles for software development under which requirements and solutions evolve through the collaborative effort of self-organizing cross-functional teams. It advocates adaptive planning, evolutionary development, early delivery, and continuous improvement, and it encourages rapid and flexible response to change. Furthermore, emergent methods and approaches, such as ‘minimum viable product’ (MVP) and ‘design thinking’ applied in new product development processes, have become quite popular lately.] 


Information systems (IS) researchers have devoted attention in studying how IT can facilitate reconfiguration by enhancing agility and dynamic capabilities (Desouza, 2007; Houghton, 2004; Pavlou & El Sawy, 2006). Building on the concept of dynamic capabilities, Pavlou & El Sawy (2010) introduced the concept of improvisational capabilities as an alternative means for reconfiguration in turbulence, defined as the ability to spontaneously reconfigure existing resources to build new operational capabilities to address urgent, unpredictable, and novel environmental situations. In contrast to dynamic capabilities, relying on formal planning for a given situation, and suitable for environments with predictable patterns of change (Winter, 2003), improvisational capabilities are best suited when the environment becomes highly turbulent, past procedures offer little or no guidance, and “planned spontaneity” in identifying novel configurations is preferred (Pavlou & El Sawy; 2010). Improvisational capability is not a random ad hoc problem solving, but collective, repeatable or patterned, and purposeful set of actions (Winter, 2003). This can also be reflected to accounting agility, because improvisation takes place when there is not sufficiently time for formal planning or it is too costly to engage in formal planning, when existing plans do not apply to novel conditions (Crossan, 1998; Cunha et al., 1998; Weick, 1998), and when the time gap between planning and execution converges (Moorman & Miner, 1998) or when there is a time pressure to solve problems or address opportunities rapidly (Miner et al., 2001). Improvisation also occurs because of an intentional decision to abandon formal planning, in other words as a deliberate strategy to take advantage of spontaneity and to avoid lengthy and costly planning processes (Pavlou & El Sawy, 2010). In the domain of management accounting, for example the non-budgeting trend can be seen as a manifestation of improvisational capability with intentions to reconfigure control structures towards agility.

As noted earlier in this paper, agility is frequently seen as a concept that extends adaptability and flexibility to include speed and scalability. Thus, similarly as with agile enterprise, it can be expected that all the dimensions and elements of agile accounting are flexible, adaptable, scalable, and nimble, and can be changed quickly and gracefully alongside with the turbulence in environmental conditions of the firm, caused by both external and internal changing factors, which are driving the development towards agility. Flexibility in general refers to readiness and willingness to change or compromise, and to the ability to be easily modified, or even susceptibility of modification or adaptation. In business, flexibility is typically seen as flexible work operations in terms of time and space, i.e. schedules and location, to increase motivation, concentration and productivity. 

Adaptability, in turn, typically refers to the quality of being able to adjust oneself readily to new or different conditions, as well as to the capacity to be modified for a new use or purpose. Hence, adaptability as one of the dimensions of accounting agility encompasses both individual and organizational perspectives, and adaptability of both people and organization or systems can be improved with practices or processes. The distinctive characteristic typically associated with systems and software is scalability, which includes the capacity to be changed in size or scale as well as the ability of a computing process to be used or produced in a range of capabilities. For example, management accounting systems can be scaled up and down according to the needs based on the changing business volumes or users. Drawing on both literature as well as anecdotal evidence and reflections from the business practice, it can be argued that the resilience of staff, i.e. the capacity of the employees to recover swiftly from the continuous and constant changes, determines the resilience of the organization, and hence it can be claimed further that resilience is an essential attribute of both enterprise and accounting agility. Resilience of managers and all employees is becoming increasingly important because of the turbulent operating environment, not least due to new technologies and information systems, and due to the internal restructuring of organizations.

Similarly as with enterprise agility, in this paper, the accounting agility is defined as a multifaceted concept with various dimensions, combining flexibility, adaptability, and scalability, as well as resilience in all elements and on all dimensions and levels of accounting, encompassing accounting as a part of control structure and MCS package on corporate level, as (set of) tools, techniques and methods on corporate or functional level, as a profession and as a discipline or a societal phenomenon. From the practical point of view, the elements of agile accounting can be reshaped and changed quickly and gracefully alongside with turbulence caused by both external and internal changing factors. Agile management accounting may even be determined by improvisational capability and these individual, behavioral, organizational and technical dimensions, which can be also spontaneously reconfigured, to address urgent, unpredictable, include the set of practices, i.e. techniques and methods, systems and software, process and organization, roles and responsibilities. Agile management accounting systems can serve an organization’s sensing and responding capabilities and may include vigilant information systems, which integrate and distill information from various sources to detect changes, initiate alerts, assist with diagnosing and analyzing problems, and support communication for quick action.

The concept of agile accounting, associated with certain attributes describing how accounting is changing, cannot be discussed without reflecting the accounting agility with ‘drift’ model of organizational change. Quattrone and Hopper (2001) introduced the notion of ‘drift’ to problematize constructions of accounting change and its linear characterization, with segmented passages from one unique location in space and time to another. They proposed that whilst change is not devoid of purposeful action, it is not an orderly process with defined outcomes. Drift as a concept was introduced to represent accounting change as incomplete attempts at organizing (Quattrone & Hopper, 2001). Andon et al. (2007), on the other hand, introduced the metaphor of ‘relational drifting’ to describe the diverse and shifting connections that inform and condition the chronically unfolding nature of change, thus highlighting the situated and experimental means through which accounting inscriptions are fabricated. It can be argued that the ‘drift model’ within an organization have very much in common with accounting agility, in challenging the linear predictability of the change and recognizing the contingent factors.[footnoteRef:18] [18:  In describing the ‘drift’, Quattrone and Hopper (2001, 426-427) captured also largely the essence of agility: “When things are drifting (say castaways in a boat in the ocean or friends lost during an excursion in a wood), they may have no devices such as maps or a clock to give them a conception of time or space. They cannot accurately define their location or the time though they are likely to continually try to do so. This does not mean that they will not act purposefully—they may try to create a shared idea of the ‘right’ direction. Nor are they doomed to perish under the waves or in the perils of the wood. They may reach a safe beach or an (un)known village and get help. If they are unlucky, they may return to where they started. But in both instances the purposeful action involves serendipity and chance, i.e. drifting.”] 


Finally, it is worth discussing briefly, what are the organizational settings, in which enterprise agility and accounting agility are most likely to be found in. One of these is undoubtedly ‘organized anarchy’ (Cohen et al., 1972; March & Olsen; 1976; Cooper et al.; 1981), characterized by certain fundamentals and features, such as unknown, changing, contested and/or ambiguous goals, unlinear logic of organizing processes, dynamic environment and dynamic interactive management process. Organized anarchies have many similarities with ‘adhocracies’ (Mintzberg, 1979), which are organically structured and have a complex and dynamic operating environment. In addition, so called ‘fluid’ organizations, i.e. those where globalization, IT and digitization have altered the nature of organizational structuring and flows and actions may precede strategies (Bhimani & Bromwich, 2010), could represent another organizational setting, where environment is characterized by turbulence and the emergent pressures have thus resulted in an organizational platform, which is at least partially a response to the emergent pressures towards enterprise agility. The above-discussed new economy firms could be seen as an example of these kind of organizational settings, where agility may flourish or even be a requirement for both managerial and accounting operations and structures.


SUMMARY AND CONCLUSIONS
The purpose of this commentary was to initiate discussion on the potential, which lies in capturing the transformation of accounting, management accounting in particular, to-wards a more agile phenomenon. Thus, this research endeavour can be considered as only a starting point for further research. By conceptualizing agile accounting in relation to enterprise agility and accounting change and by shedding light on digitalization, as well as contemporary technological advancements, combined with the contemporary paradigmatic trend of business agility in this respect, it is argued in this paper that these factors and drivers are reshaping the nature of management accounting. In this research note, a two-way relationship was identified between enterprise agility and accounting agility. On one hand, management accounting involved in planning, decision-making, and control supports corporate processes aiming at sensing environmental change and responding to the change, hence playing a crucial role in enterprise agility. On the other hand, the trend towards agility in business strategies and operations sets new agility-based requirements for management accounting, which can act as a driver for MA change. Drawing on cross-disciplinary academic literature combined with reflections from the recent developments in the practice, the drivers and the manifestations of accounting agility was discussed with illustrative examples representing elements from various levels and dimensions of management accounting, in particular, resulting also in a multifaceted definition of agile accounting with distinctive attributes, which are summarized and outlined in the Table 1.

	The dimensions
of agile MA
	The levels & elements of agile MA manifestations
	The attributes associated with agile MA

	Technical dimension

Organizational dimension

Behavioral dimension

Individual dimension

Ontological dimension
	Corporate level:
A part of control structure
Functional level:
A set of tools, techniques,
methods and software
Profession level:
Roles, duties, responsibilities, and tasks
Discipline / Societal level:
A field of business practice or as a field of academic study
	Adaptability

Flexibility

Resilience

Scalability

Vigilance

Improvisational capability


Table 1. The dimensions, levels, elements and attributes of agile accounting
Based on the above discussion, a plethora of questions can be raised for further scrutiny. Some potential avenues for future research include ones, such as:

· As accounting seems to be changing towards agility in various dimensions and on multiple levels, is the change taking place in both MA and FA and is the change currently faster and more drastic in the elements of the technical and organizational dimensions (methods, techniques, practices, etc.) or in the elements of the organizational, behavioral and individual dimensions of accounting (roles, etc.)?
· As enterprises operating in turbulent environments with unpredictable patterns of rapid changes and events must reconfigure with alternative capabilities that require less planning, what is the two-way relationship between enterprise agility and accounting agility actually like, and which are the most significant impacts and implications in this sense and are they positive or negative in nature and what are the causalities like? Does the agility of management accounting extend to both planning and control processes and practices?
· What is the role of internal dynamics and corporate changes (mergers and acquisitions, changes in ownership and/or legal entity structure, lifecycle changes, etc.) in driving both enterprise agility and accounting agility, as in the existing literature the focus seems to be limited to analyzing agility in relation to the turbulence in the external environmental conditions only?
· Is the development towards accounting agility evolutionary or revolutionary (Birkett & Poullaos, 2001; Kaplan, 1984; Perren & Grant, 2000; Taipaleenmäki, 2017) in the different dimensions of accounting?
· What is the relationship between accounting agility and ‘loosely coupled’ accounting controls, i.e. those implemented with rational and simultaneous indeterminate elements (Lukka, 2007)?
· What is the actual relationship between accounting agility and certain organizational platforms and settings, such as ‘fluid’ organizations (Bhimani & Bromwich, 2010), ‘organized anarchies’ (Cohen et al., 1972; March & Olsen; 1976; Cooper et al.; 1981), ‘adhocracies’ (Mintzberg, 1979), or the  ‘drift’ model of organizational change Quattrone and Hopper (2001)?

Now it is possible to focus on the most significant attributes and elements of agile accounting in the various dimensions of accounting, also with empirical research methods, to gain both more in-depth view on the development, as well as statistically tested research evidence on agility within the field of accounting, from the perspectives and dimensions that became only briefly touched upon in this research note.

In this research note, a special attention in the path towards accounting agility was paid to IT and digitalization. Robotics, automation, data science technologies and machine learning are just some of the contemporary examples, which are rapidly or even disruptively transforming the operating environment and hence having an impact on strategy and operations in all industries, affecting already also in the domain of accounting. Whereas futures studies are already concerned about artificial intelligence and even technological singularity, i.e. the hypothesis that the invention of artificial superintelligence (AI) will abruptly trigger runaway technological growth, resulting in unfathomable changes to human civilization – in other words, how for example a computer running software-based artificial general intelligence would enter a 'runaway reaction' of self-improvement cycles, with each new and more intelligent generation appearing more and more rapidly, causing an intelligence explosion and resulting in a powerful superintelligence that would, qualitatively, far surpass all human intelligence. In this scenario, AI would accelerate both the technological and societal changes to the speed, which leaves humankind with no possibility to understand or meaningfully predict future. Acknowledging that the technological advancements in the field of AI are still far from these most dystopic future scenarios, this research note shows that the IT-driven the accounting change can also take more abstract and multifaceted forms than those typically studied. The conclusion of this research note is parallel to Granlund (2011, p. 16), who argued that the interface of management control and modern IT is still an underdeveloped area both empirically and theoretically:

“Indeed, researchers should increasingly follow the speedy development of IT and investigate the potential and realized changes it may cause for accounting and control practice. This is increasingly important, as the accounting and management profession must deal with a host of complex issues that did not even exist in the past. Developments in IT will most probably affect many aspects of business and accounting practice in the future and thereby offer new and exciting research opportunities.”
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