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A Critical evaluation of the effects of automation and AI on the workplace and how it may affect the accounting professional
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[bookmark: _Toc71723549]Introduction
The Purpose of this dissertation is to identify the effects that developing technologies could have on the professional working within the accounting field, it is noted that there is a relative scarcity in the amount of academic research that has been conducted on this subject in recent times. This chapter will contain the background information and rationale behind this research which would indicate as to the necessity of this line of research.
[bookmark: _Toc71723550]1.1 Background
The profession of accounting has existed for many years, with the use of accounting being traceable back to “Around 7,500 BC, the Mesopotamians were using small clay objects as counters for keeping account of goods” (Babington, 2017). The first time that modern accounting was mentioned was in 1494 by an individual named Luca Pacioli who “described the system of double-entry bookkeeping used by Venetian merchants” (ACCA, n.d.) and with the modern accounting having existed for this long it is bound to have developed and changed with the creation and development of modern technologies over the years. 
Modern accountants use a lot of different types of technology within their jobs these days, many of these functions would previously have been performed by hand but with the introduction of new technologies and software that have been introduced in the last few decades have drastically changed how these tasks are completed. The first piece of software that was created that had a large effect on the accounting profession was Visi-Calc, this software was “credited as the first electronic spreadsheet” (Castelluccio, 2019) and was originally developed in 1978. And although VisiCalc is no longer accessible, the spot has been filled for many years now by Microsoft Excel. Spreadsheets are now extremely common within any accounting workplace and they “play a major part in an accountant’s working life” (Garrington, 2020) with many of the tasks required to be performed can generally be completed on a spreadsheet more quickly and with less chance of error. 
Since the 1980’s there has been a lot of other software developed that effects the accounting profession, software that is primarily used for use in the accounting profession is also very common. There is software such as QuickBooks which sees use with companies from sole traders up to larger businesses, although in the past the use of this software “was unsuited for larger businesses” (Seppala, 2020) which allowed for the use of more advanced reporting that was not initially offered. There is also a variety of different accounting software offered by Sage, one of the largest technology companies in the UK, which include a lot of valuable resources for the use of accountants. The creation of financial statements, invoices and the completion of payroll are all included within the software offered by sage which help to streamline the accounting process. The use of these technologies within modern accounting means that accountants are freed “from mundane tasks to apply their knowledge, expertise, creativity and intelligence to the organization's market challenges and other strategic imperatives” (Tucker, 2020)


[bookmark: _Toc71723551]1.2 Rationale
Developing technology has always influenced the way that accounting is performed, although there are different areas within the accounting field, each of these areas are affected in certain ways by the further development of technology. Mainly it is computing technology that has the most direct effect on the accounting field and the introduction of “Computers, servers, the Internet, wireless and personal digital devices have forever transformed the way companies conduct business” (Ghasemi, et al., 2011). It is believed that due to the development of technology and automation, many jobs are at risk of becoming obsolete as the tasks performed by individuals in these positions are likely to be overtaken by automation with PwC finding that “By the mid-2030s, up to 30% of jobs could be automatable” (Hawksworth, et al., 2018). Using the statistics discovered by PwC it can be seen that the professional, scientific and technical sector, which is the sector that encompasses accounting, will be looking at automation of jobs anywhere between 18%-30% shown in figure 1 below.
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(Hawksworth, et al., 2018)

Though it looks as though many jobs will be lost by the further development of technology it is worth noting that over time as technology has developed so has the job as an accountant “as the role has moved from collecting of financial information to strategic analysis and developing key business strategies” (Bean, et al., 2019) and that is the main purpose of this research, to see in what ways accountants will look to adapt to the developing technologies and what new jobs will likely become available with the introduction of these new technologies.

[bookmark: _Toc71723552]1.3 Research Aim and Objectives
Aim:
The aim of this study is to identify in what ways technology has affected the accounting profession and accounts, and in what ways developing technology may affect the sector. It will also investigate what jobs may become obsolete within the accounting profession and what potential new jobs could be created alongside the developing technology.
[bookmark: _Hlk71635203]Objectives:
1. Identify how developing technologies have already impacted the accounting profession and in what ways the professionals have adapted to this.
2. Identify any technologies currently being developed that could have an impact on the accounting profession and when these technologies look to be completely developed and what jobs within the accounting sector these new technologies could make obsolete and what jobs they could create.
3. Gain a general consensus of the opinions of accounting professionals currently working within the accounting profession or individual educated about it about their opinions on developing technologies and how they believe theirs or future jobs may be affected by these technologies.
4. Identify the role that the accounting professional will have in a future with advanced technologies and automation.
[bookmark: _Toc71723553]1.4 Structure
In order to successfully complete the objectives stated within this study chapter 2 will look to analyse any academic literature that has already been completed surrounding the effects of developing technologies, this will look to identify the previous effects that developing technology has had on the accounting field and also to identify any gaps that there could be surrounding the study of this subject area which can be explored in more detail when completing primary research.
Chapter 3 will look to identify the method and methodology that will be most suitable when looking to conduct primary research in relation to any of the gaps that have been found within chapter 2 of the dissertation.
[bookmark: _Toc71723554]1.6 Purpose of the study
The purpose of this study is to identify in what way advancing technologies will affect the role of the working person within the accounting field, research into any technologies that have affected accountants in the past will help to identify in what way any new technologies will continue to affect them. It will also identify what technologies could potentially have the largest affect on the accounting field and in what way they will do so. This will then as a result identify if the accountant is going to continue to be a common role or whether new technologies will reduce the need for the professionals.

[bookmark: _Toc71723555]1.7 Ethical Consideration and limitations
When conducting research ethical consideration and limitations should be identified, the development of technology within the accounting profession is not a controversial subject but it should be understood that individuals may be swayed when completing any surveys for data analysis based on external factors that may affect them should their opinion become known. For this reason, any responses to research questionnaires or surveys will be published anonymously to encourage truthful answers of these surveys or questionnaires in order to ensure academic accuracy within the research. There is also a limited time-frame for this study which could mean that any primary data could be limited and if not enough individuals are able to complete the surveys or questionnaires in time they may not provide a true view of the wider population of accounting professionals. 

[bookmark: _Toc71723556]1.8 Conclusion
The researcher will analyse the impact that developing technologies have previously affected the accounting profession using historical research and take it into consideration when researching the currently developing accounting technologies and the effects that they may have on the profession. The opinions of experienced professionals will also be taken into consideration when analysing this data in order to create a true view of the accounting profession and the impact that new technologies have had. The main goal of this research is to meet the aims and objectives that have been set.
[bookmark: _Toc71723557]2. Literature Review
[bookmark: _Toc71723558]2.1 Introduction
This chapter has the purpose of reviewing currently available academic literature related to the development of technologies have affected the workplace and may continue to affect the workplace with the main focus being on how these developing technologies may have an effect on the accounting field in the years to come.
[bookmark: _Toc71723559]2.2 How technology changed in the 20th Century
The 20th Century saw a large development of technologies that have forever changed the world, a key example of these technologies is the electronic computer, which Rico et al. (2008) states was in development between 1940-1980, with many advancements with this technology still happening now. The development of the computer opened up the door to a much larger scope of technologies that would not be known today without the computer, one of the most key areas of technology developed due to the development of the computer was that of the internet. The process of the development of the internet was started in the late 1960s (Ryan, 2010) but was not entirely functional and was not made available to the public for many years. Ryan (2010) also discussed the futher development of the internet and its public availability in the early 1990s, also discussing the lack of interest that was initially shown towards it, this is a surprising statement and should this disinterest have continued it is possible that the internet that people know today would not exist.  Abbate (1999) states that when the initial idea of the internet was discussed it was unthinkable that it would be used for a task as simple as email let alone all of the other tasks that are performed using the internet which is taken for granted today. 
Alongside the development of the internet was the development of many different computing softwares which have become essential to many different areas of the business world not only within the accounting sector. Ghasemi et al. (2011) found that the developing technologies have tremendously improved improved the traditional operations that are performed within the accounting field, these technologies that have been developed meant that many simple tasks that would be time consuming when they would have been completed in the traditional paperbased system. A key piece of technology which has a large impact on the accounting field is any software that can automate data entry, Microsoft excel is a piece of software which is useful as it can help to automate the repetitive and simple financial data entry tasks and to also work out calculations without having to go through a longwinded process (Singh, 2020). The first electronic spreadsheet which Castelluccio (2019) claims was created is that of Visicalc in 1978, originally named an electronic blackboard as it immitated the ability to add and remove numbers without issue. Garrington (2020) states that “Spreadsheets play a major part in an accountant’s working life” which can be a suprice given the amount of time that electronic spreadsheets have been available in comparison to the time that accounting has been a profession, with it being believed that the “first accountants were employed around 300 BC in Iran” (ACCA, n.d).


2.3 AI and Automation Technologies in the Workplace
Autor (2015) Discussed the periodic warnings that there have been in the last two centuries around automation and the fear of this automation wiping out many of the middle-class jobs that are available. Acemoglu & Restrepo (2020) also repeated the sentiment of fear of automation stating “there is increasing concern about the future of jobs and wages”. In a report produced for PwC Hawksworth, et al. (2018) found that large amounts of jobs across all sectors were at risk of being taken over by automation by the mid 2030s, which would mean less people would be necessary to work within these jobs. There have bee conflicting opinions on the percentage of jobs that will be at risk of automation between FO and AGZ as discussed in a report by PwC with FO predicting that 35% of jobs in the UK are at risk of automation but AGZ states that only 10% of UK jobs are at risk of automation but the mid 2030s (PwC, 2017) with PwC predicting 30% of jobs are at risk of automation. The claims of the automation of the accounting profession in particular are supported by Frey & Osborne (2017) in their claim that accounting and auditing are some of the most likely professions to be affected by automation and gave these two professions a 0.94 probability of becoming computerised in the next 20 years. 
There is a discussion brought forward by Bruun & Duka (2018) describing the difference between the introduction of AI and other technologies that it was thought would change the world, the argument that is discussed is that AI is a technology that is continuously improved upon and has not been implemented and eventually become outdated. It is stated that “the whole employment spectrum are simultaneously challenged by a technology that combines the speed and efficiency of a machine with the creativity and agency of a human” (Bruun & Duka, 2018) which is clearly a threat to the working person as they may longer be necessary for the jobs that are currently available should these new technologies such as AI become developed enough to complete them more efficiently and to a higher standard than a human could. Within the same article there is also the discussion that AI has a clear advantage over humans when completing tasks that are routine and follow predefined rules that have been set but humans are still superior in non-routine tasks but there are AI in early stages of development that are capable of performing these tasks and will only continue to become more successful. The current implications that this information may have is that any tasks that don’t require a considerable amount of skill or a large thought process are likely to be taken over bu automation and AI as it will simply be cheaper for a machine to complete in as opposed to paying humans to complete the same tasks at a slower rate. In their book, Brynjolfsson & McAfee discuss the issue that little attention has been paid to the development of technology and the impact that it may have “great deal of attention paid to issues like weak demand, outsourcing, and labor mobility but relatively little attention given to technology’s role” (Brynjolfsson & McAfee, 2011) it discussed further that any policies and perspectives needed to change in order to keep up with the further developing technologies, should these perspectives and policies not change it is likely that new technologies will come to have a great impact and businesses and governments will not be prepared to react to this impact in terms of human resources and jobs. 
In 2013 an article was written by Jonathan Cohn discussing the development of IBM’s Watson machine and how it has become capable, through machine learning, enough to “make diagnoses and treatment recommendations” (Cohn, 2013) which is evidence of how this machine learning and AI can develop to become capable to complete tasks that would generally be considered a high skill area of work. If this machine is capable of learning by researching previous case studies, at a much higher rate than a human, and becoming capable of a feat such as a diagnosis it supports the argument that these machines and AI will be capable of completing the jobs which require a much lower skill set. Another are where AI has become used quite often has been discussed by West (2015) in an article discussing the way a virtual assistant designed to complete the tasks of a human assistan who would “read emails, discerned intent, and came up with a relevant response” (West, 2015) to such a high degree that there was no way to differentiate between a human assistant and a piece of AI designed to complete the tasks of a human assistant, this is evidence of the technology that is currently available to business and people currently and how much it has developed over the years compared to the versions of technology that were used not so long ago.
Another modern piece of technology that has had a major effect on the field of accounting is that of cloud computing, cloud computing would allow “accountants to perform accounting tasks from any location as well as the ability to deliver financial information and reports through the cloud” (UWorld, n.d) this technology has also been discussed by Pepe (2011) as she states that the use of this technology frees up space within accounting firms allowing these firms to no longer need to rent space in computer centers and to just use the storage available through cloud storage systems which would allow these firms to use these saves funds to develop their firms in more beneficial areas.
This chapter has revealed that this is currently an understanding that developing technologies will likely have an impact on many jobs from all sectors which includes the accounting sector showing that only in a short amount of years these new technologies may be able to take over jobs of many individuals that do not require high skill or cognitive processing. The findings show that any of the more simple tasks within the accounting field are much more likely to become automated within the next 20 years due to the advancing technology and artificial intelligence. These implications will mean that many of the clerical jobs that are available within the accounting field will start to be phased out and machines will begin to take over. Even though these more low skilled jobs will start to become less common there is the high probability that more jobs will become available in the way of maintain and ensuring these machines that will become more common are contuing to perfom appropriately and efficiently and to reduce any errors that could still arise from these automations which would still be less likely than the chance of human error and could greatly increase the accuracy of financial statements completed. Due to the increase of the use of computers over the last two decades, accountants have already had to adapt and are now expected to have high level of computer and technical skills and not just high mathematical and statistical understanding. This is evidence of the adaptability of the accounting profession which is much different in terms of the skills required than what it was only 40 years ago. Accountants before the computer age had to use physical spreadsheets, ledgers and documentation which were much more time consuming and were much more likely to contain errors and innacuracies than the use of the computers today, and the further use of AI within the accounting field would mean that these errors that would have been happening when inputting data into a computer system would happen less if an AI system can access the data and input it directly reducing any chances of clerical errors that could commonly happen when accountants are inputting data into accounting systems. In their book, Susskind & Susskind (2017) discuss the potential that thinking machines will eventually become capable of outperforming even the best human experts, this does not relate only to accounting but to any professions when this technology has advanced far enough.
Although there has been some research into the affects that new technology would have on accounting there still does not seem to been an abundance of information regarding the opinions that individuals who are currently working within this field have on these developing technologies and as to where they would truly believe the effects that these technologies could, and have, had on their profession. After completing this section it is clear that it is important to gather data related to the individuals who are actively working within these fields today.
[bookmark: _Toc71723560]Chapter 3 – Methodology
[bookmark: _Toc71723561]3.0 Introduction
The previous chapter helped to identify any previous study that had been conducted on this subject and also helped to identify any potential gaps that there are in the effects that developing technologies could have on professionals working within the accounting field. This chapter of the dissertation is to identify the opinion that individuals that work within the accounting field have on developing technologies and their potential role in a future where advanced technologies could potentially be more efficient than people working within their respective field. This chapter will also help to complete objectives 2, 3, and 4 of the dissertation:
Identify any technologies currently being developed that could have an impact on the accounting profession and when these technologies look to be completely developed and what jobs within the accounting sector these new technologies could make obsolete and what jobs they could create.
Gain a general consensus of the opinions of accounting professionals currently working within the accounting profession or individual educated about it about their opinions on developing technologies and how they believe theirs or future jobs may be affected by these technologies.
Identify the role that the accounting professional will have in a future with advanced technologies and automation.
In order to successfully complete these objectives, the researcher has looked to identify the most suitable methods and methodology in order to conduct this primary research. A single method of research was identified and that was to utilise a survey in order to acquire the relevant data for this research. The initial intention was to additionally conduct interviews alongside the survey but due to the current social climate it was found to be difficult to arrange these interviews with suitable participants.
Whilst analysing the methods of primary data the researcher will be using Saunders, et al (2009) Research Onion which will provide guidance in the understanding of the importance of research. The use of the research onion will also help the researcher when it comes to the process of identifying and justifying the research strategy used for the primary research.
There have been multiple different definitions used for the word research, the definition used by Saunders, et al (2016) is ‘Research is a process that people undertake in a systematic way in order to find out things, thereby increasing their knowledge’  which is in agreement with the definition by Collis & Hussey (2014) which is ‘research is a systematic and methodical process of inquiry and investigation with a view to increasing knowledge’. Collis & Hussey (2013) also stated that research is ‘a systematic and methodical process of inquiry and investigation with a view to increasing knowledge’. Both of these identify that the aim of conducting any research is to increase the knowledge of the individual conducting this research within the field that that are doing it for.
Research is essential when looking to conduct any study on a subject whether it is primary, secondary or even third party research and the need to complete this research is vital to any study to ensure that any information discussed or produced within a study is accurate and will not lead to any misleading results. When looking to conduct a study it is essential that any primary research is planned thoroughly in order to attain the most accurate and high quality data possible and the accuracy and quality of this data is essential to complete the aim and objectives set out for the dissertation.
[bookmark: _Toc71723562]3.1 The Research Onion
[image: ]The Research onion is an idea that was proposed by Saunders et al (2009) and displays the idea that the process of research can be perceived as the peeling of an onion as research progresses. The diagram produced to display the research onion is shown below as figure 2.
Figure 2











  (Saunders, et al., 2009)
The aim of the research onion is to progressively work through each layer in order to identify the ideal way for a researcher to conduct their research in order to come to the best results for a study.
[bookmark: _Toc71723563]3.1.1 Philosophy
In order to successfully complete a study, it is important to identify the optimal research philosophy to adopt in order to attain the optimal results for the study as stated by Patel (2015) when it was said that “awareness of philosophical assumptions will increase quality of research” (Patel, 2015).  It is also proposed by Guba & Lincoln (1982) that the philosophical paradigm of research is of the utmost importance when one is looking to complete a study. This study looks to utilise two of the proposed research philosophies, these are positivism which will allow for the researcher to analyse the closed questions that will be asked within the survey, and also interpretivism which will be used by the researcher in order to analyse any of the open ended questions within the survey.
[bookmark: _Toc71723564]3.1.2 Approach
The next layer of the research onion is that of the approaches which identifies the broader method that will be used when conducting research. Within the research onion there are 2 different approaches that are stated, these approaches are: deductive and inductive. The approach that will be used for this study will be a deductive approach as this study will look at data from previous studies into the effect of technology that have been completed in previous years to help to conduct a study that can be identify how these effects may be different in the future. It is also stated that both of these approaches can be complementary when completing specific studies and sometimes there is a potential that during research some researchers may realise that using both approaches can prove to be beneficial for their results and some “Researchers may not always set out to employ both approaches in their work but sometimes find that their use of one approach leads them to the other” (Blackstone, 2012).
[bookmark: _Toc71723565]3.1.3 Strategies
Within the research onion there are a handful of strategies to be chosen from when looking to complete research. Due to the approach identified within the previous paragraph it is most useful to use the survey strategy in order to complete the research, this strategy will allow the researcher to accumulate rich and reliable data. The survey conducted for this study will be the primary data for the dissertation, the survey will contain both closed and open-ended questions with the closed ended questions being analysed with positivism and the open-ended questions being analysed with interpretivism.  By using a section of the survey to complete the research related to positivism is will allow the researcher to collect data that will help to effectively answer the research question posed (Sahay, 2016). Within the survey there will also be a small number of demographic questions which will be related to the ages of the participants and also the length of time that they have worked within the industry in order to identify as to whether there could be a differing opinion between the individuals that have been involved in the accounting profession for a long time. 
[bookmark: _Toc71723566]3.1.3 Choice of method
When conducting research there are 3 choices of the type of method you may take. The three methods that are stated as part of the research onion are the: mono method; multi-method; and mixed methods. And the method that has been chosen by the researcher for this study is the mixed method, which will allow the researcher to conduct both quantitative and qualitative research as part of the study.
[bookmark: _Toc71723567]3.1.4 Time Horizon
The time horizon layer of the research onion is the layer which represents the time period in which a study is taking place, there are 2 proposed choices within this layer of the research onion and these are: cross-sectional and longitudinal. The cross-sectional time horizon is where any data is gathered at one point and studied to allow the researcher to identify the outcome of this research at that exact moment of time. The longitudinal time horizon is useful when a study is expected to be completed over an extended period of time in order to see how this research could evolve over the specific time period.
Due to the restrictive nature of this study, the time horizon that will be used is cross-sectional, this will allow the researcher to complete the research and produce a suitable conclusion for the research that is being completed. Any information gathered within this study using the cross-sectional time horizon would also be useful for any similar studies in the future that may gain benefit from analysing the data that has been completed as part of this research at this point in time.
[bookmark: _Toc71723568]3.1.5 Techniques: data collection and analysis
[bookmark: _Toc71723569]3.1.5.1 Data Collection
It is suggested by Saunders et al (2016) that the use of multiple different types of data collection would allow the researcher to gather a wider understanding of the subject that is being researched. The use of a survey would allow an individual to gather a large amount of quantitative data that could be analysed to gain an understanding of the current opinion of a large scale of individuals from a selected group which could allow the researcher to come to a relatively accurate conclusion for the study that is being completed. There is one distinct disadvantage when using a survey as a tool for gathering data and that is that some “respondents may not feel comfortable providing answers that present themselves in an unfavourable manner” (DeFranzo, 2020) which could lead to skewed result should individuals feel pressured by peers to answer in a particular way.
[bookmark: _Toc71723570]3.1.5.2 Survey Design
A survey is a predetermined set of questions that can be used as a tool by a researched in order to gather relatively large pools of information based on the objectives of a study. The use of a survey has the purpose of being able to “provide a snapshot of how things are at a specific point in time” (Denscombe, 2010) which will allow and individual to identify the current state of affairs at that moment in time.
The survey that was designed for this study was comprised of 19 closed questions and 4 open-ended questions which would therefore ensure a rich depth of data could be collected from the completion of this survey. It is indicated by Cresswell (2015) that by creating a survey that utlises both quantitative (closed questions) and quantitative (open-ended) research methods it would allow the researcher to gain a better understanding of the problem that is being researched. The most efficient way to complete this type of study was through the use of an online survey, this is due to the fact that it can be sent out though many channels to different individuals and it was not a very invasive task to complete, whereas if the survey was completed in person it would have taken a lot longer and less people may be available to complete a survey at the time that the researcher is available.
In order to collect the data for this research a survey will be created and distributed in order to be completed by individuals experienced within the accounting field. These individuals will be accounting professionals that have worked in the field for 3 which will ensure that they have a good understanding of the accounting field and that they understand the different types of technologies that are use within the field. 
[bookmark: _Toc71723571]3.1.5.3 Pilot Study
A pilot study is a very useful to for a researcher when looking to complete research, a pilot study is a small study prior to the real one in order to gain an understanding of how the study may perform when used in a practical environment. Some of the key areas that a pilot study is most useful are “developing and testing the adequacy of research instruments, assessing the feasibility of full study, designing and testing the protocols for the larger study” (Connelly, 2008). In order to ensure that the survey would serve its intended, the survey was sent to a small sample size of accountants known to the researcher that provided feedback of the survey and ways that the survey could be improved.

[bookmark: _Toc71723572]3.1.5.4 Question Matrix
	Questions in Survey

	Q1) Do you work in the accounting profession?

Q2) Which age bracket best describes you?

Q3) How long have you worked in the                                         accounting profession?

Q4) How would you best describe your job role? 


	Q5) My job would be the same without the aid of technology.

Q6) I often use technology when performing my job.

Q7) I think that technology is vital when I am working.

Q8) Whilst working in accounting my job has changed due to the advancement of technology.

Q9) I have seen new technologies that have positively impacted my job.

Q10) I do not think that technology is impactful to my job.

Q11) Technology hinders my performance when working.

Q12) Any new technology introduced to my job has led to my job becoming more difficult.

Q13) Automation is going to make accountants more common.

Q14) New automation technology will reduce the need for accountants.

Q15) The use of technology has reduced the workload of my job.


	Q16) Whilst working in accounting, have you seen any new technologies introduced that have impacted your job?


	Q17) Do you think that technology may have an impact on accounting in the future?


	Q18) Describe briefly what technologies that you have seen have an impact on accounting during your time working in the field.


	Q19) What developing technologies do you think may have the largest effect on the accounting field?


	Q20) Have you seen automation be introduced into the workplace whilst working in accounting?


	Q21) Do you think that further automation will be introduced to the accounting field?


	Q22) Do you think that further automation will be introduced to the accounting field?




[bookmark: _Toc71723573]3.1.5.5 Analysis
In order to analyse the quantitative from the survey the researcher will be using SPSS and also there will be analysis of specific questions within the survey using a Likert scale in order to identify any patterns within the research. There is also a small selection of open-ended, qualitative, questions that will need to be analysed thematically in order to identify whether there are any common patterns between the participants of the survey.
[bookmark: _Toc71723574]3.2 Sample
In order to complete this study and to gain the most accurate results for the research being complete a purposive sample was used, the individuals who were targeted to partake within this survey were those who had worked within the accounting field for a minimum of 3 years and would have a decent amount of experience from working within the field. It is by suggested Collis & Hussey (2014) that having a poor sample can have a negative impact on the results produced by a study and therefore the results that are produced by the study may be inaccurate or misleading and may not accurately represent the population that the study is focusing on. In order to ensure that the individuals taking part in the study were actually going to be good representations of individuals within the accounting field they were purposively selected as professionals with a background in accounting. With this sample it would help to ensure that the quantitative and qualitative data gathered from the survey will accurately represent the opinions of individuals who work within the accounting field. Due to the time constraints of the dissertation a proposed sample chosen was that of 100 people which would be adequate for this study, but only there were only 46 respondents to the survey that was circulated to individuals working within the accounting profession.
[bookmark: _Toc71723575]3.3 Reliability and Validity
When conducting any research, it is essential that the utmost care is taking to ensure reliability of the data produced and to ensure that any data gathered is valid when used to answer the question being asked. Reliability of data means that data gathered should be consistent, meaning that if the study was to be completed again the results should remain approximately the same with similar results (Lodico, et al., 2010). The purposive sampling done by the researcher means that the results found should be reliable and valid as the participants have all been identified to have a professional background in accounting and therefore should be reliable sources for this research. 
[bookmark: _Toc71723576]3.4 Limitations
When looking to complete a study there is always the potential for there to be limitations around the research that is being completed. One of the key limitations for this study is the time frame in which the dissertation is to be completed and there for the time limitations on how long individuals how to conduct primary research and also to analyse the primary research that has been conducted. A Gantt chart was completed in order to improve time management and help to complete each area of the research in a timely manner.
Another limitation for this study is that some individuals may not be willing to partake in the study and therefore may reduce the sample size available for analysis of the data collected, in order to try to get around this limitation the researcher has chosen to use multiple channels to contact professionals within the accounting field in order to increase responses, these have been by using contacts that the researcher has gained previously within the accounting field and also the use of social networking sites such as LinkedIn in order to reach out to accountants to partake in the study. Although many accountants were reached out to during the period this limitation proved to be difficult to manage as there were only a limited amount of accounting professionals willing partake in the study and the amount fell blow the desired sample size.
[bookmark: _Toc71723577]3.5 Ethical Considerations
When any kind of study is undertaking there are always ethical considerations that should be acknowledged, any research that is being completed should be done so in a moral and ethical way and ensure that during a study no participants are harmed in any way whilst partaking in a study (Saunders, et al., 2009). No questions within the survey completed by the participants should look to offend the participants or be too intrusive to the individuals taking part. Prior to the completion the dissertation an ethics form was submitted and approved by the supervisor and the co-ordinator of UWTSD. The survey that was produced for the completion by accounting professionals was completed anonymous and avoided any questions that could be seen as invasive or offensive and all of the participants of the survey also remained anonymous. 
The survey that was produced for completion to aid this research was intended for individuals who were over the age of 18 and had a professional background in accounting for 3 or more years, none of the participants had to complete the survey against their will and were able to stop completing the survey at any time during their period completing it.
[bookmark: _Toc71723578]3.6 Conclusion
This chapter has successfully identified the research methodology and strategy that will be used in order to complete this research and has also justified the reasoning behind using any of the research methods that have been stated. The next chapter of the dissertation aims to analyse the data gathered from the methods stated within this chapter.
[bookmark: _Toc71723579]Chapter 4 – Data Analysis
[bookmark: _Toc71723580]4.0 Introduction
The purpose of this chapter is to analyse the data gathered using the methods mentioned within the previous chapter, the main purpose of this chapter is to fulfil the aim of the dissertation question that is being asked. It looks to identify the effects that accountants believe developing technologies will have on individuals working within the field. This chapter looks to achieve objective 3 and 4:
3. Gain a general consensus of the opinions of accounting professionals currently working within the accounting profession or individual educated about it about their opinions on developing technologies and how they believe theirs or future jobs may be affected by these technologies.
4. Identify the role that the accounting professional will have in a future with advanced technologies and automation.
The survey produced was distributed to approximately 130 individuals and the total responses to the survey was 32 which is a response rate of 25% which Collis & Hussey (2014) state is a successful response rate.
[bookmark: _Toc71723581]4.1 Data Analysis
Data analysis is the process of collecting, grouping and analysing data in extract any insights that can help to inform a decision (Calzon, 2021) or to answer a specific problem. The analysis of the information gather from the survey will looked to answer the question asked for the dissertation being produced.
[bookmark: _Toc71723582]4.2 Methods
The online survey that is being used will primarily produce quantitative data in order to analysed in order to identify any patterns that may occur amongst accountants working within the accounting field to identify in what way developing technologies may potentially affect the field in the near future. The survey also has open-ended questions which look to produce some qualitative data which can be analysed to identify a more in-depth idea of what effects new technologies have been and what they could be in the future. Cluster analysis will be used to identify any patterns found within the quantitative data collected to identify in what way technology may affect professionals working within accounting using SPSS. 
Whilst conducting this analysis it is essential to the research that the data gathered from the survey will be directly related to the question being asked for the dissertation, the aim is for the quantitative data to a definitive pattern which will identify the affect that new technologies will have on the accounting field.
[bookmark: _Toc71723583]Chapter 5 – Conclusions and Recommendations
[bookmark: _Toc71723584]5.2 Introduction
Any data that was gathered was analysed within chapter 4 and has helped to inform the conclusion of this research and to help inform any recommendations that can be made in order to improve the relationship between accountants and technology.
[bookmark: _Toc71723585]5.2 Main Findings
96% of the participants that partook in the study agreed that further automation would be introduced in the accounting field but from these individuals there was a mixed opinion on the effects that the introduction of automation will have on accounting professionals. When responding to question 13 of the survey 50% of the participant disagreed with the statement ‘Automation is going to make accountants more common’ and an additional 3.6% strongly disagreed with 28.6% being responding neutrally to the question with the remaining percentage of responds either agreeing or strongly agreeing with the statement. This indicates that the majority of the accountants that took part in the study could potentially reduce the amount of accounting professionals with the increase of automation technology.
There was an additional question using a Likert scale that was a lot more divisive of the group of accountants that partook in the study. This question was ‘New automation technology will reduce the need for accountants’ and the responses were a lot more divers than that of the previous statement. Of these responses 32.1% of the participants disagreed with the statement and a further 10.7 % strongly disagreed, this indicates that 42.8% of the accounting professionals that partook in the study believed that although automation technology will become more common they did not believe that the need for accountants would reduce with some individuals who responded in the qualitative sections of the survey stated as opposed to the need for accountants reducing they would instead need to adapt and diversify to work alongside the new automated technology. 88.9% of the participants had also stated that they had already seen automation technology introduced within their workplace which is similar to trends presented in other academic work that was completed previously.
Multiple participants of the studies also seemed to indicate a common trend that in order for accountants to continue to operate alongside the introduction or automation technology they would need to diversify their skills and take on a position of monitoring and controlling these new systems as opposed to processing data themselves. 
[bookmark: _Toc71723586]5.3 Recommendations
The first recommendation of this study is for individuals working within the accounting field to prepare for the introduction of AI and automation technology in order to be prepared to adapt in order to work alongside these new technologies efficiently in order to continue working within the field. Additionally accountants should become more informed of the potential introduction of these technologies in higher positions of accounting firms in order to better adapt their companies to keep up with the trend of developing technologies in order to stay competitive within their markets.
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Do you think that technology may have an impact on accounting in the future?
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Have you seen automation be introduced into the workplace whilst working in accounting?
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Do you think that further automation will be introduced to the accounting field?
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