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[bookmark: _30j0zll]Abstract  
[bookmark: _4j4vtd6bedlc]Much hype around big data and analytics (BDA) has been made, especially in the media. This paper aims to explore the role of analytics and big data in management accounting. Although there are some researches published on the topic, there remains a wide gap between existing literature and what’s required for accountants to tackle this trend. Hence this paper aims to provide introductory information in the form of a literature review. BDA, though found to enhance the decision-making power of users through accurate and updated information, also has many limitations as well.


Keywords   Management Accounting, Big Data, Analytics


Table of Contents
1 Introduction	3
1.1	Background	3
1.2	Origin of the Report	3
1.3	Objective	3
1.4	Methodology	4
1.4.1	Study design	4
1.4.2 Data collection process	5
1.4.2 Analytical approach	6
1.4.3 Limitation	6
2	Literature Review	7
2.1	Definitions	7
2.1.1 What is management accounting?	7
2.1.2 What is analytics?	7
2.1.3 What is big data?	8
2.2	Concept, History, and Evolution	8
2.1.1 History and developments in management accounting	8
2.1.2 History and developments in analytics	9
2.1.3 History and developments in big data	10
2.3	Role of analytics and big data in management accounting	10
2.4	Future developments in management accounting	11
6    Conclusion	12
       References	13

List of Figures
Figure 1. “Theoretical approaches over time” (Bromwich & Scapens, 2016)	10

[bookmark: _jd8vcjpuo4ab][bookmark: _Toc122129283]1 Introduction
1.1 [bookmark: _Toc122129284]Background
This report was produced to explore the relationship between management accounting, big data, and analytics to understand developments in the field with respect to technology. This included mainly a qualitative study following the topic of management accounting from both a research and practitioner’s perspective. This is important due to rapid ongoing developments in technology which has changed how organizations do business on a fundamental level.

A theoretical analysis was conducted in the form of a literature review to better understand the basics surrounding the topic. Later it has been attempted to combine relevant points to this study to integrate knowledge and prospects of management accounting with respect to big data and analytics. 
1.2 [bookmark: _Toc122129285]Origin of the Report
This report is being submitted to United International University’s School of Business and Economics as a requirement for completing the Bachelor of Business Administration Undergraduate degree. This report was produced as the requirement for a mandatory course under the supervision of Assistant Professor Ziaul Karim. The topic of the report was found in discussion with the project supervisor and guidance on content in its approach, format, and content. Reference was also made to tutorials online on the process of writing a research report which have been listed in the reference section of this project paper.
1.3 [bookmark: _Toc122129286]Objective
The objective of this report is to do research on management accounting, big data, and analytics and explore developments in the area. In particular, it is to explore how technology in this respect has been, and will be affecting the role, activities, and functions of management accountants.


1.4 [bookmark: _Toc122129287]Methodology
According to (Busse & August, 2020), there are two purposes of the methodology section, to explain how a study was conducted to allow others to reproduce the research, and to provide readers enough background information to comprehend and understand the results. In other words, the main objective of the methodology section is to provide proof and context to readers so that they may, to a reasonable extent, understand the study and produce a similar output under the same conditions. The methodology section can be further subdivided into the elements of “a description of the setting and participants, the study design and timing, the recruitment and sampling, the data collection process, the dataset, the dependent and independent variables, covariates, the analytical approach for each research objective, and the ethical approval” (Busse & August, 2020). 

“Qualitative analysis has scientific dimensions, in that a disciplined and systematic approach to inquiry that can be reliably communicated to others is considered essential for the acceptability of the findings of a study as scientifically valid” (Sandelowski, 1995). Given that this study is qualitative and a literature review, the recruitment and sampling, dataset, variables, and covariate sections are not included. As this study does not deal with adverse human impacts in any way directly, ethical approval is not applicable to the study. A qualitative study was chosen as since the purpose of this article is to provide a literature review, an approach that does not rely on analysis of numbers with multiple assumptions and preconditions to interpretation is more suitable for those seeking foundational level information on this topic.
1.4.1 [bookmark: _Toc122129288]Study design
In a description by Ranganathan & Aggarwal, (2018), a research study design was stated as “a set of methods and procedures used to collect and analyze data on variables specified in a particular research problem.” The type of study design used depends of the type of question, research goal, and access to resources (Ranganathan & Aggarwal, 2018). Given the limited scope of this current research, the study design was set to be a qualitative analysis. The procedure of finding data was completed through general keyword searches on ‘Google Scholars’ and filtering results to make sure that they are recent. Where appropriate, searches were also made on the general Google platform and YouTube. Secondary sources were mainly used for a qualitative analysis. However, where needed, quantitative data was included to reflect the work of other researchers on the subject where relevant. 

According to Batistič & Van Der Laken (2019), although some attempts have been made to review and theorize how organizational value can be derived from big data and analytics, those that have tend to do so from a information systems and technology perspective. The motivation of this study is to provide a glimpse into the changing role of management accountants with respect to developments in big data and analytics. Both of these are tools which greatly increase a practitioner’s ability to receive greater insights into their organization so that they can make better decisions. As the topic of analytics and big data are related to management accounting with respect to capturing, collection, processing, and presentation of data, and given the constraints of time, a qualitative approach is justified. This is further support by the current ongoing COVID pandemic which places both researcher and participants in risk related to meeting and close distance for the process of data gathering. 
[bookmark: _Toc122129289]1.4.2 Data collection process
General keyword searches on google scholars and filtering results to make sure that they are recent. For better understanding of the topic, documentaries are watched for a stronger comprehension and holistic view for the topics of analytics, big data, and management accounting which are referenced where needed. There is no defined border between data preparation and analysis and between analysis and interpretation (Sandelowski, 1995), and so research papers and information were not collected prior to analysis and interpretation. Rather, data was collected, analyzed, and interpreted incrementally with each new piece of information relevant to this current research.

The main motivation of this study is to explore, meaning to obtain introductory level knowledge into a core activity of the field of management accounting. In other words, it will be dealing mainly with the capturing, storage, processing, and presentation of data for use in management accounting. As the aim is to provide a holistic outlook, research papers aimed towards academics and practitioners have been taken to help prevent the possibility of any biases based on backgrounds or aims of respective researchers. To further make sure this is possible, a mixture of sources was used including research papers, websites, and videos from established channels on YouTube.
1.4.2 [bookmark: _Toc122129290]Analytical approach
The structure of the literature review starts with an introduction to the three main topics of this paper, analytics, big data, and management accounting. Each section of these topics starts with a formal definition of the terminology followed by a brief history of the developments of the field, progress, and differences between the term and similar topics to further confirm what the topic includes and doesn’t include. After a brief introduction of each respective topic, next the role of analytics and big data in management accounting, the topic of this paper, is introduced. In doing so, an attempt has been made in relating the three topics with one another to further define the boundaries and relationships of each. The aim of this is to provide readers with a stronger description of how analytics and big data relates to management accounting.

After an introduction to each of the three main topics, interrelation, and roles are covered, greater detail into the role of analytics and big data in management accounting is covered. This allows a glimpse into the current applications of these technologies to management accounting, how they are impacting the profession and field, and likely predictions into how they will affect its future.

The reason behind following such an approach is that one of the most common and serious violations of the rules or spirit of qualitative work is an early analytical closure and commitment to a priori view of the topic under investigation (Sandelowski, 1995).
[bookmark: _Toc122129291]1.4.3 Limitation
A major limitation of this research is the presence of pay-walls that prevent access to quality research papers which could have otherwise provided greater insights into the topic. Besides this it was found that there is a mismatch between what researchers view as the role of management accountants versus what is practiced in the industry with respect to tools and analyses used (Bromwich & Scapens, 2016). References from papers found to be highly relevant to this study were referred to, making it likely to reach conclusions similar to authors of other papers. To avoid these, generic and broad-level searches were made to find other papers as a source of information.



2 [bookmark: _Toc122129292]Literature Review
2.1 [bookmark: _Toc122129293]Definitions
[bookmark: _Toc122129294]2.1.1 What is management accounting?
In 1984, a research project funded by the Social Science Research Council by Scapens concluded that there was no generally accepted definition of management accounting (Bromwich & Scapens, 2016). However, many have attempted to define the field or role. According to Horngren et. al. (2014), “management accounting is the branch of accounting that produces information for managers within an organization. It is the process of identifying, measuring, accumulating, analyzing, preparing, interpreting, and communicating information that helps managers fulfill organizational objectives.” This definition will be assumed for the purpose of this study as it includes both a conceptual and functional distinction (Cooper, 2012). In reality though, there is a visible gap between the research and practice of management accounting (Bromwich & Scapens, 2016). Despite this, a general view of management accountants during the early years agreed the role included tools such as overhead allocation, budgeting, and standard costing to meeting organizational objectives (Bromwich & Scapens, 2016).
[bookmark: _Toc122129295]2.1.2 What is analytics?
Analytics uses calculations to solve business problems, identify relationships, predict outcomes, and automate decisions (SAS Institute, 2021). It is a diverse field of computer science used to uncover patterns in data and discover new information through the use of mathematics (SAS Institute, 2021). According to Cooper (2012), “analytics is the process of developing actionable insights through problem definition and the application of statistical models and analysis against existing and/or simulated future data”. Collectively, from these descriptions we can observe that the field of analytics is not bound by characteristics such as size of data or technology, rather it is a process of processing and calculating data for the purpose of obtaining knowledge on which action can be based.

A common confusion of analytics is its distinction with business intelligence. Business intelligence has been traditionally defined as “the use of data to manage day-to-day operational management within a business” (Harvard Business Analytics Program, 2021). On the other hand, business analytics deals more with quantitative tools for prediction and developing future strategies for growth (Harvard Business Analytics Program, 2021).
[bookmark: _Toc122129296]2.1.3 What is big data?
Big data is used to describe large data sets which have complex structures in addition to difficulties of storing, analyzing, and visualizing for further processes or results (Sagiroglu & Sinanc, 2013). The process of using big data to reveal patterns is called big data analytics (Sagiroglu & Sinanc, 2013). From this, it can be observed that analytics is a broader field than big data as it deals with both large and small datasets.

According to Gartner (2021), “big data is high-volume, high-velocity and/or high-variety information assets that demand cost-effective, innovative forms of information processing that enable enhanced insight, decision making, and process automation.” Accountants, however, have a tendency to focus on the veracity and value of data (Janvrin & Watson, 2017). Veracity referring to the data accuracy and reliability of the data (Janvrin & Watson, 2017).
2.2 [bookmark: _Toc122129297]Concept, History, and Evolution
[bookmark: _Toc122129298]2.1.1 History and developments in management accounting
In 1984, Scapens came to a conclusion that there was no generally accepted definition of management accounting (Bromwich & Scapens, 2016). However, the contents of textbooks were common and based on decision making from an economic, management sciences, and operations research perspective (Bromwich & Scapens, 2016). During these early times, research in management accounting had little impact on practice as the majority of research produced did not take into consideration associated costs and benefits in practice (Bromwich & Scapens, 2016). In general, organizations used tools and techniques such as budgeting, overhead allocation, and standard costing (Bromwich & Scapens, 2016).

Considering the papers published in the journal ‘Management Accounting Research’ 34% of submitted in the first 10 years (1990s) of the publication were application based with little theory (Bromwich & Scapens, 2016). This was followed by a lower proportion in the subsequent 10 years, and finally very few in the last 5 years (Bromwich & Scapens, 2016).  
[image: ]
[bookmark: _z337ya]Figure 1. “Theoretical approaches over time” (Bromwich & Scapens, 2016)
[bookmark: _Toc122129299]2.1.2 History and developments in analytics
The field of business analytics started in the mid-1950s with the coming of computers that could produce and store large amounts of information and uncover patterns much quicker than humans could (Davenport, 2013). According to Davenport (2013), the history of analytics can be subdivided into three major eras, the eras of business intelligence, big data, and data-enriched offerings. 

During the era of business intelligence, the main objective was providing managers insights that went beyond their intuition to strengthen their decision-making process (Davenport, 2013). Computing technologies were critical to success and the majority of time spent by analysts was in preparing the data for analysis (Davenport, 2013). After this came the times of big data in the mid-2000s when internet-based companies started to produce different types of data than traditional businesses (Davenport, 2013). It was different in the sense that data was being capturing from a wide range of external sources such as the internet, sensors, public data projects, and audio/video recordings (Davenport, 2013). During this period, there was a greater demand for data scientists to be able to make sense out of the data being generated who possessed both computational and analytical skills (Davenport, 2013). The current era of data-enriched offerings started when mainstream companies who weren’t necessarily based online, started to capitalize on the newfound opportunities of internet-based companies in generating insights from data beyond what was produce from internal operations (Davenport, 2013). This included capturing data in business processes which weren’t possible before such as GPS tracking of packages being delivered between sources and destinations.
[bookmark: _Toc122129300]2.1.3 History and developments in big data
Though Davenport (2013) argues that the beginning of big data started during the mid-2000s with the establishment of internet-based companies, Beer (2016), however, argues that it started “with the use of statistics to know and govern populations” which suggests a much older history. For the case of this study, however, it will be taken as the earlier as in the mainstream media, the term is often associated with very large amounts of data which are not possible to capture, store, and process without the use of specialized software and personnel which have started to become available during this period.

2.3 [bookmark: _Toc122129301]Role of analytics and big data in management accounting
A study by Batistič & Van Der Laken (2019) identified “strong research clusters focused on financial risk management, customer relationship management and strategic management considering BDA.” From establishing a definition for management accounting as a branch of accounting for the purpose of eventually fulfilling organizational goals and studies agreeing on the use of BDA on a strategic level (Batistič & Van Der Laken, 2019) we can break down areas in which BDA will affect future developments in management accounting. As the role includes “identifying, measuring, accumulating, analyzing, preparing, interpreting, and communicating information that helps managers fulfill organizational objectives” (Horngren, Sundem, Burgstahler, & Schatzberg, 2014), analytics in a broad sense excluding big data, can be used to identify, measure, and accumulate information. On the other hand, big data, given its specialized feature as having a capacity to analyze large volumes of data, may play a specialized role. This leaves the process of preparing, interpreting, and communicating information to management accountants. In other words, there may be a greater emphasis in the presentation and story-telling associating with communicating information for more robust decision making. This can not only allow management accountants to leverage their experience in the industry, but also shine light on possible erroneous assumptions, or hidden insights that wasn’t possible to view. This is due to associated costs with setting up the infrastructure, or technical analysis required which wasn’t feasible when taking into consideration costs and benefits of theoretical mathematical decision models (Bromwich & Scapens, 2016).

Several studies have shown that organizations with data-driven strategies have a tendency to be more profitable and productive than their respective competitors (Batistič & Van Der Laken, 2019). In other words, organizations that make analytics and big data a core competency in achieving its competitive advantage.

Big data and analytics (BDA) have the potential to act as both a resource and capability adding to the competitive advantage of organizations, however, only if applied taking into consideration the internal and external context (Batistič & Van Der Laken, 2019). Both BDA are used by organizations to obtain richer and deeper insights for the purpose of obtaining a stronger competitive advantage (Sagiroglu & Sinanc, 2013). They have been also found to “contribute to organizational performance functioning as both an organizational resource and an organizational capability” (Batistič & Van Der Laken, 2019). Though BDA has the potential to use both internal and externally generated information, many have theorized that it can only add value if the right technology is coupled with a supporting culture, or workforce is skilled enough (Batistič & Van Der Laken, 2019). However, this enhancement in performance is only possible if the transformation occurs on a continuous basis (Batistič & Van Der Laken, 2019). 

Despite all these changes, and potential BDA holds, the primary goal of accounting remains “to create and provide information to internal and external decision makers” (Janvrin & Watson, 2017). It must be remembered that the subject of accounting in itself is an attempt to create value from large volumes of business data, regardless of its format. (Janvrin & Watson, 2017). Big data in this regard, mainly acts to enhance accounting information (Fay & Negangard, 2017).
2.4 [bookmark: _Toc122129302]Future developments in management accounting
The Pathways Commisssion is a body formed by the American Institute of Certified Public Accountants (AICPA) and American Accounting Association to analyze the future of higher accounting education (Janvrin & Watson, 2017). Due to the vast influence of technology, or BDA, the Commission recommends accounting programs include “business and accounting information technology throughout the curriculum” (Janvrin & Watson, 2017). There have also been pushes include statistics, data management, analytics, and big data tools into accounting education (Janvrin & Watson, 2017). A number of conferences, webinars, and educational material have also been found published on leading accounting firm websites, including the big 4, signalling the importance of this topic to the future of all fields of accounting. 

Although there is much hype surrounding BDA, accountants must understand “the limits of measurement and representation, the subjectiveness of insight, the challenges of statistics and integrating data sets, and the effects of underdetermination and inductive reasoning” (McKinney Jr, Yoos II, & Snead, 2017). In other words, there should be a reasonable amount of skepticism and a focus on what both BDA can and cannot do. In general, BDA has been changing accounting education and the role of accountants in general of all types in placing a greater focus on technology to produce results for decision making.

For management accountants in particular, big data is likely to on one hand facilitate existing analysis, but on the other, introduce more in-depth and technical analyses for day to day decision making. In addition, this includes the practical application of technologies to make this possible. These include the pushes of statistics, data management, analytics, and big data tools made into accounting education discussed previously. Hence it is likely to accelerate and only increase the emphasis of management accountants acting as trusted advisors in organizations, a trend that has already been ongoing due to the proliferation of accounting softwares that have minimized the previous tasks of bookkeeping.
[bookmark: _Toc122129303]6 Conclusion
Though BDA paints almost a rosy picture of accounting, especially due to the media coverage, care must be taken into understanding its limitations besides applications. Management accountants may see a reduction in the time and procedures required for accumulating, analyzing, and preparing data. However, as more topics are growing in importance into accounting education, it is more probable than not that it will change management accounting by a greater emphasis on interpreting and communicating information. In other words, BDA are enablers or catalysts of not only accountants, but also management accountants. That being said, it is likely even in the far future that the primary goal of accountants will remain the same as providing information to internal and external stakeholders for decision making.
[bookmark: _Toc122129304]References
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