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The aim of this research is to look at the introduction of artificial intelligence and automation into specialist accountancy software and the impact on small accountancy firms within the United Kingdom. The objectives of the research are to:

1. Analyse the impact that artificial intelligence and automation of specialist accountancy software will have on the owners of small accountancy firms in the United Kingdom.
2.  Analyse the impact that artificial intelligence and automation of specialist accountancy software will have on the employees of small accountancy firms in the United Kingdom.
3. To examine whether artificial intelligence and automation of specialist accountancy software will potentially change client relationships for small accountancy firms in the United Kingdom.
4. Evaluate whether the introduction of artificial intelligence and automation into specialist accountancy software will be accepted as accurate by accountancy professionals in the United Kingdom.


Artificial intelligence is no longer only part of the realm of science fiction but has come an element of everyday life with products from companies such as Amazon with Alexa, Microsoft with Cortana, Apple with Siri and Google’s Assistant all introducing artificial intelligence into the homes of individuals. In addition to the products already released, all these companies are investing vast sums into the development of artificial intelligence with for example Google acquiring British artificial intelligence firm DeepMind technologies for £400 million in 2014 (Gibbs, 2014). With some of the largest technology firms in the world investing heavily into artificial intelligence it is no surprise that we are seeing this technology being introduced into specialist applications such as accountancy software.

In a report on the study of the estimated probability of computerisation of 702 detailed occupations by the University of Oxford, Carl Frey and Michael Osborne estimated that around 47% of total US employment is in the high risk of category of computerisation. They also estimated that accountants and auditors were the 113th most likely occupation to become computerised with a probability rating of 0.94 (Frey and Osborne, 2017).

The introduction of automation and intelligence into accountancy software is probably more relevant to the United Kingdom than to other countries due to the Governments decision to introduce a digital tax system to the United Kingdom. First announced during the Spring Budget in 2015 (HM Treasury, 2015), the scheme, called Making Tax Digital has been amended a number of times and the timetable for implantation has been delayed frequently. The first element of Making Tax Digital is due to come into force in April 2019 and will see all value added tax (VAT) registered businesses with a turnover over £85,000 required to submit their VAT returns to Her Majesty’s Revenue and Customs through compatible third party software and keep their accounting records digitally (The Value Added Tax (Amendment) Regulations 2018), this is a change from the current system where VAT returns can be submitted through Her Majesty’s Revenue and Customs website and there is no requirement to keep records digitally. With almost 2.7 million businesses in the United Kingdom registered with Her Majesty’s Revenue and Customs for VAT and/or Pay-as-you-earn (ONS, 2017), just under half of the 5.7 million businesses in the United Kingdom, this will have an impact on a large proportion of businesses. A survey by the UK200Group, a membership association of chartered accountants and law firms found that only 35% of businesses surveyed were using specialist accounting software to keep their financial records (UK200Group, 2017), with this survey taking place just under two years before the VAT element of Making Tax Digital comes into force it is a worrying sign of the position of businesses.
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Accountancy has a long history dating back to at least around 4000 B.C. where the ancient Mesopotamia civilisation recorded their temples income through to the creation of the Institute of Chartered Accountants in England and Wales in 1880 and the adoption of International Accounting Standards in 2002 (ICAEW, 2017). The accountancy industry is to undergo change again with the introduction of artificial intelligence and automation into the specialist computer software used by both accountants and their clients. A growing force in the accountancy software industry is the New Zealand based company Xero, who have increased their subscribers in the United Kingdom from 47,000 in 2014 up to 133,000 at the end of March 2016 (Xero, 2016). Xero have been investing heavily in the research and development of artificial intelligence and machine learning to integrate into their software and now feel that over the next few years the accountancy industry will be transformed by the changes brought about by the introducing artificial intelligence into their software (Williams-Grut and Shead, 2016).

As with many other industries, automation and artificial has become a hot topic for accountancy professionals and the professional bodies associated with accountants worldwide. The Chartered Institute of Management Accountants found that from a poll of their members, 83% supported more automation within practices if it saves and money or helps with indecision (CIMA, 2016). Brad Monterio wrote an article for the California CPA regarding the introduction of automation into the accountancy industry and what that may mean for the future of accountants (Monterio, 2015). In Economia, the Institute of Chartered Accountants in England and Wales’ magazine for its members an article by Oliver Griffin looked at the impact of artificial intelligence on the accountancy industry (Griffin, 2016). Focusing on the report by Frey and Osborne (2017) and another report by the World Economic Forum as well as two partners from the Big Four accountancy firm KPMG. The article also noted that although there are distinct lines between how the Big Four and smaller firms will make use of artificial intelligence, it is still important that smaller firms are ready to adapt to the technology.
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Mikell Groover (2014) defined Automation as “the technology by which a process or procedure is performed without human assistance. Humans may be present as observers or even participants, but the process itself operates under its own self-direction.” Although we are now looking at automation as a process utilising computing power, automation is by no means a new phenomenon. An early example of workers being fearful of losing their employment due to automation is the Luddite movement of the early 19th century, where a group of textile artisans came together to protest the introduction of automised textile production by destroying the machines (Autor, 2015). The first real introduction of automation took place during the industrial revolution when machines were first able to replicate the work of a human, an example of where we have seen this happen is in the agriculture industry in the United States of America. In 1900 approximately 40% of the U.S. workforce were employed in agriculture, with figures from 2010 now showing that only 2% of U.S. workers are employed in agriculture (Autor, 2014) due to the reduced need for labour brought about the efficiency of agricultural machinery.

Although there are examples where machinery and automation has impacted upon employment figures negatively, there are also examples where automation has been introduced and there has been a positive impact upon employment numbers. Automated Telling Machines were first introduced in the 1970’s and could do basic bank teller tasks such as dispensing cash and taking deposits. It could be assumed that because Automated Telling Machines were taking away some of the duties from bank tellers that there would be a reduction in their numbers, however, there was an increase of approximately 10% in the number of bank tellers employed in the United States between 1980 and 2010, even though there was an increase in Automated Telling Machines of approximately 100,000 to 400,000 over the same period. This increase in bank tellers came about from an increase in bank branches, the actual number of tellers per branch fell. The introduction of Automated Telling Machines allowed tellers to spend time on more valuable relationship banking services (Bessen, 2015). So although the introduction of Automated Telling Machines may have not reduced the number of individuals employed as a bank teller in the United States, the role of a bank teller has changed dramatically. Despite not seeing a reduction in the number of bank tellers employed after the introduction of Automated Telling Machines we are now seeing closures of bank branches and loss of jobs due to the introduction of online banking that is taking away the need for bank tellers to complete routine transactions (Ensign, Rexrode and Jones, 2018). Job losses and branch closures are set to continue with CEO of Deutsche Bank John Cryan announcing that almost half of their 97,000 employees could lose their jobs through the introduction of technology (Noonan, Jenkins and Storbeck, 2017). Deutsche Bank are not alone in their plans to reduce the number of employees through the use of automation, with an unidentified source familiar with major lenders automation plans telling the Telegraph that “other bosses were privately talking about cuts of a similar magnitude to Deutsche Bank” (Withers, 2017).

As shown above with the introduction of Automatic Telling Machines, the introduction of automisation does not always mean that there will be a reduction in employment numbers within an industry. Although at times this has been the case, Erik Brynjofsson and Andrew McAfee (2014) argued that “Rapid and accelerating digitization is likely to bring economic rather than environmental disruption, stemming from the fact that as computers get more powerful, companies have less need for some kinds of workers. Technological progress is going to leave behind some people, perhaps even a lot of people, as it races ahead.” And that “there’s never been a better time to be a worker with special skills or the right education, because these people can use technology to create and capture value. However, there’s never been a worse time to be a worker with only ‘ordinary’ skills and abilities to offer, because computers, robots, and other digital technologies are acquiring these skills and abilities at an extraordinary rate.”

The article by Oxford University academics Carl Frey and Michael Osborne garnered much attention both in academic circles and in the general public, especially after the British Broadcasting Corporation featured their research in an article (BBC News, 2015). Carl Frey and Michael Osborne’s article predicted that as much as 47 per cent of the 702 occupations surveyed are at risk of being automated within the next twenty years. Their research used nine variables to try and identify whether there would be a bottleneck to automisation. According to the report by Frey and Osborne, Accountants and Auditors are at high risk of becoming automated with a probability of 0.94. Combining this with the occupations of Payroll and Timekeeping Clerks who have a probability of being automated of 0.97 and Bookkeeping, Accounting and Auditing Clerks who have a probability of being automated of 0.98, the accountancy industry as a whole appears to be at severe risk of automisation. In comparison to this, the legal sector has a very different future according to the research, with paralegals and legal assistants at high risk of automisation with a probability 0.97 but lawyers are at very low risk of automisation with a probability of only 0.035.

Frey and Osborne used the United States database of job descriptions, O*Net to identify the different occupations for their article, following this they applied the same theory to the United Kingdom in conjunction with big four accountancy firm Deloitte. Using data from the Office for National Statistics, Frey and Osborne found that 35 per cent of jobs in the United Kingdom were at high risk of automation (Deloitte, 2014). This was followed by a report by the committee for economic development of Australia that found, based on the research methods of Frey and Osborne, 40 per cent of Australian jobs were highly susceptible to being replaced replaced due to automisation in the next 10 to 15 years (CEDA, 2015).

The research of Frey and Osborne has fueled study into the risks of automisation with varying suggestions as to the potential risks. The Organisation for Economic Co-operation and Development produced a paper that looked at the risks of automisation based on a task-based approach in contrast to the occupation-based approach that had been utilised by Frey and Osborne. The Organisation for Economic Co-operation and Development found that for the 21 member countries that they had data for, on average 9 per cent of jobs are automatable (Artntz, Gregory and Zierahn, 2016). The Organisation for Economic Co-operation and Development followed this with another study into the risk from automisation released in early 2018. This study looked deeper into the risks of automisation and highlighted “the significant changes that jobs will undergo as a result of the adoption of new technologies” (Nedelkoska and Quintini, 2018) as well as the potential job losses. The Organisation for Economic Co-operation and Development’s 2018 study also utilised data from 32 member countries in contrast to the 21 countries utilised in the 2016 study. The 2018 study found that 14 per cent of jobs were at high risk of being automised, an increase from the 2016 study but still significantly lower than 47 per cent that was suggested in Frey and Osborne’s study. The 2018 study also found that an additional 32 per cent of jobs had a risk of between 50 and 70 per cent of being automated, leading to the potential that a “significant share of tasks, but not all, could be automated, changing the skill requirements for these jobs.” (Nedelkoska and Quintini, 2018)

Michael Osborne, one of the authors of the Frey and Osborne report completed in association with the University of Oxford revisited the subject of the future of employment with a new report in 2017 along with co-authors Hasan Bakhshi, Jonathan Downing and Philippe Schneider and in association with Pearson, Nesta and the University of Oxford. In Frey and Osborne’s report they looked at nine identifiable skills to determine whether an occupation could be replicated by machines, in contrast to this the report by Bakhshi, Osborne, Downing and Schneider (2017) utilised all 120 of the O*NET features, that include skills, abilities and knowledge areas required for each occupation. They also used a mixed method research approach and conducted workshops with a series of experts in addition to their machine-learning algorithm. Although in their report they look at the impact of automation on employment in both the United States of America and the United Kingdom, the researchers stress that there are difficulties in comparing the findings for the two countries due to the differences in their standard occupation classification structures and that their research design objective was not to undertake a cross-country study. Unlike in other reports, this reports results look at the probability of increased demand for occupations and not the risk of job losses in the occupation. For the United States of America, the report found that 18.7 per cent of occupations had a low probability of seeing a rise in workforce share in 2030. Occupations that had the lowest probability of future increased demand included financial clerks and financial specialists. Included within financial clerks are bookkeepers and accounts assistants, with accountants and auditors included within financial specialists. In contrast, as with Frey and Osborne’s 2013 report we see lawyers at the other end of the scale with lawyers, judges and related workers at a high probability of increased demand. As with the Frey and Osborne’s 2013 report, legal support workers have a low probability of an increased workforce so sit at the opposite end of the spectrum to their more qualified colleagues in the legal sector. For the United Kingdom the report found that 21.2 per cent of occupations had a low probability of seeing a rise in workforce share in 2030. Due to the standard occupation classification it is difficult to assess where the researchers see the probability of jobs increasing in the accountancy industry in the United Kingdom, however, the occupations that they see with a low probability of having an increased workforce are mainly within the fields of manufacturing, customer service and the building industry. Although it is difficult to do a cross-country comparison between the United Kingdom and the United States of America due to the differences in standard occupation classification structures it is possible to compare the results from this report to those of the original Frey and Osborne report on the workforce in the United States of America and the report they conducted in partnership with Deloitte’s on the United Kingdoms workforce. In their 2013 report, Frey and Osborne predicted 47 per cent of occupations in the United States of America were at high risk due to automation, almost 20 per cent higher than predicted in the 2017 report. This significant drop in percentage is mirrored in the United Kingdom, with percentage dropping almost 14 per cent, from 35 per cent down to 21.2 per cent. 

Interestingly during their report in 2017, Bakhshi, Downing, Osborne and Schneider take a different approach to previous reports as they look at whether there will be an increase in the size of the workforce as opposed to the risks to the workforce. There findings agree with views of other academics such as James Bessen who states that “computer automation helps high-wage occupations take over work from low-wage occupations” (Bessen, 2016). This correlates with the predictions in the 2017 report where for the United Kingdom, occupations such as teaching and educational professionals and engineering professionals are expected to see an increased demand but occupations such as sales assistants and retail cashiers are not expected to see an increase in demand. 

In March 2017, as part of their UK Economic Outlook report, Big four accountancy firm PWC looked at the potential impact of automation on the United Kingdom and other major economies. Their report looked at the work conducted by both Frey and Osborne, and Artntz, Gregory and Zierahn before coming up with their own machine learning algorithm. Their report finds that around 30 per cent of jobs in the United Kingdom are at potential high risk of automation, with around 38 per cent at potential risk in the United States of America (PWC, 2017). In addition to looking at the United Kingdom and the United States of America, PWC’s report looked at the potential risks in Germany and Japan and found that Germany was similar to both the United Kingdom and the United States of America with a 35 per cent risk but Japan was significantly lower with only 21 per cent of jobs at high risk. As part of their research into the potential impact on specific industries, PWC found that the financial and insurance industry that includes accountancy firms has a potential risk percentage of 32.2 per cent, 2.2 per cent higher than the average for the United Kingdom. Their research also found that “those with lower levels of education (GCSE-level and equivalent only or lower) are at greater risk of job automation” (PWC, 2017) with 46 per cent of jobs are potential high risk, whilst those with higher levels of education are at a far lower risk of automation, with only 12 per cent of jobs at potential high risk of automation.

Another report into the potential impact of automation on jobs was released in 2017 by the McKinsey Global Institute. Taking a slightly different view to other reports on this subject, the McKinsey report looked at work activities as opposed to occupations or tasks as in other pieces of research. Looking at 46 countries that include almost 80 per cent of the global labour force, the McKinsey report found that under 5 per cent of occupations could be completely automated but around 60 per cent of occupations have at least 30 per cent of their activities that are automatable (McKinsey Global Institute, 2017).

Despite numerous pieces of research into the potential impact of automation on the workforce there has not been any correlation in what the potential impact will be with predictions from as high as 47 per cent by Frey and Osborne (2013) to as low as 9 per cent by Artntz, Gregory and Zierahn (2016) of jobs will be at risk due to automation. Where there has been correlation between the numerous pieces of research is in predictions that automation may not completely replace a role but certain aspects of that role will be taken over by automation technology. This was highlighted by Nedelkoska and Quintini (2018), who identified that the skill set for occupations may need to change as certain areas of the occupation become automised. It was also highlighted in the report by the McKinsey Global Institute (2017) who found that very few occupations could be completely automated but that a large majority could have a percentage of their activities automated. Partial automation does not always mean that there will be job losses, examples of where there has actually been growth in employment include both the automation of cloth manufacturing in the 19th century (Bessen, 2015) and the introduction of automated telling machines (Bessen, 2016). Automation does not always lead to an increase in employment in an occupation and these two examples may be anomalies. Bessen (2016) identifies two ways in which automation can lead to a decrease in employment. Firstly, where demand for an occupation is inelastic and secondly, where automation leads to the substitution of one occupation for another. Bessen (2016) gives the example of typesetter and graphic designers, with the reduction of people employed as typesetters correlating with an increase in people employed as graphic designers due to the introduction of more sophisticated design software. PWC (2017) also noted that although there has been much focus on the potential job losses, there could be considerable gains with “completely new types of jobs being created related to these new digital technologies” and references an article by Carl Frey in conjunction with PWC (2015) where they found that 6 per cent of the United Kingdom’s workforce in 2014 were employed in occupations that did not exist in 1990. With the United Kingdom’s workforce also increasing by roughly five million during this period (ONS, 2018) this is a significant change to the landscape of the labour market. PWC also estimate that by the 2030’s, 5 per cent or more of the United Kingdom’s occupations may be within robotics or artificial intelligence roles of a kind that do not exist now (PWC, 2017). However, this estimated 5 per cent of occupations that do not exist at the moment is still significantly less than the potential 30 per cent of job losses due to automation predicted by the same report.
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As discussed earlier the accountancy industry was regarded at high risk according to the report by Frey and Osborne (2013), with accountants and auditors having a probability of becoming automated of 0.94, payroll and timekeeping clerks having a probability of 0.97 and bookkeeping, accounting and auditing clerks having a probability of 0.98. All three were in the top 20 per cent of occupations at risk from automation. The report by Bakhshi, Downing, Osborne and Schneider (2017) also found that financial specialists and clerks which included accountants and auditors, as well as accounts assistants, had a low probability of seeing an increase in workforce share in 2030. The report by PWC (2017) also found that 32.2 per cent of jobs in the financial and insurance industry, that includes accountancy firms are at high risk of automation. This is 2.2 per cent more than the report found the average for the United Kingdom. Despite this rather bleak outlook for the accountancy industry from a number of sources, accountants remain fairly upbeat about the impact of automation, with a survey of over 400 members of the Association of Accounting Technicians finding that 58 per cent of those surveyed were either not very concerned or not concerned at all about ‘robots’ taking over accountancy jobs (AAT,2017). This was further emphasised with AAT tax policy expert, Brian Palmer stating that “Automation should be a great opportunity for accountants, not least because it frees them from much of the dull and monotonous administrative and compliance work that is of little value to anyone. This in turn will enable accountants more time to advise on how client finances should be set up to ensure business success for the future.” (AAT, 2017)

This positive outlook displayed by the Association of Accounting Technicians members is mirrored by members of the Chartered Institute of Management Accountants where a survey conducted with 1,628 members of the institute found that 83 per cent were in favour of automation if it meant that it would save time and money or would help with indecision (CIMA,2016). The survey also saw 29 per cent of respondents believe that the introduction of increased automation will lead to job losses within the industry. Chartered Institute of Management Accountant Chief Executive Andrew Harding stated that their “members believe that artificial intelligence, robots and other technologies will alter, but not destroy, the jobs of accountants” (CIMA, 2016). This matches the research of Nedelkoska and Quintini (2018) who found that certain tasks would be taken over by automation and that jobs would remain but the skillset for these jobs would be amended. This could also provide benefits to accountancy firms as research by Accenture Consulting (2017) found that financial investors prefer a hybrid approach, combining traditional human touch advisory services and digital tools, so increased automation could help to achieve this approach for accountancy firms. 

Despite both positive viewpoints from both the Association of Accounting Technicians and the Chartered Institute of Management Accountants, the Institute of Chartered Accountants of Scotland conducted a survey that found that four in ten accountants are fearful for their professional futures due to increasing automation, rising to 50 per cent for those under the age of 30 (Arnison, 2016).

Accountancy software provider and one of the main proponents of introducing automation and artificial intelligence, Xero, conducted research in 2016 into the thoughts of both accountants and small businesses in the United Kingdom on recent technological changes and the future of accounting (Xero, 2016). Conducted through an online survey of 1,000 accountants and 1,000 small business owners, Xero’s research found that 37 per cent of small business owners felt that as as accountancy is becoming more automated they are able to complete a range of tasks themselves and perhaps more worryingly for accountancy firms, 59 per cent of small business owners do not think they will need an accountant in ten years’ time. This is despite 30 per cent viewing accountants as their most trusted business advisor. Despite this rather negative outlook from small business owners, the Xero report finds that over half of the accountants surveyed are not worried that automation and artificial intelligence will make some of their tasks redundant, with 6 out of 10 of those who are worried confident of being able to adapt to the changes. Accountants appear to be aware of the impending challenges and changes that could be introduced, with 83 per cent acknowledging that understanding technology is as important to their job as understanding accountancy and 81 per cent undergoing training to become more technologically proficient. Accountants also appear to have identified where there is a skills gap with recommendations to accountancy graduates to have a broader focus through studying business management, management consultancy and computer sciences in over to prepare for a career beyond 2025 (Xero, 2016). 

Accountants Today magazine featured an article in 2016 that focused on the impact of automation on the accounting profession. Featuring opinions from a number of accounting professionals in Malaysia, a number of contributors identified that the role of the accountant is changing and has been changing for a while. The contributors provide a positive outlook on how automation will impact accounting professionals with a reduction in data entry focused tasks allowing the accountant to focus on more value-added services such as strategic advice (Nagarajah, 2016). This mirrors the opinion of Brian Palmer, Association of Accounting Technicians tax policy expert (AAT, 2017). This was also mirrored by James Chalmers of PWC who identified that with “the automation of low-level tasks, graduates and new starters will be able to work on the more interesting aspects of the role straight away” (Makoff, 2016). 

It appears that accountants believe that although there will be a number of changes to their roles the need for a human accountant remains for the time being at least (Agnew, 2016). Kokina and Davenport (2017) suggest a number of activities that those in the accounting industry will be involved in, with a focus on working alongside machines. Although tasks will be taken over by machines, “many of the remaining tasks will require an understanding of the client’s business and the ability to communicate effectively with clients, job roles that persist will probably be held by those accountants with substantial experience” (Kokina and Davenport, 2017). With many of the tasks that would previously have been completed by entry level staff taken over by machines, this raises an issue of how accountants will gain the sufficient experience in the future, especially considering that “many accounting programs do not currently prepare students for such roles” (Kokina and Davenport, 2017).
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Automation and artificial intelligence has already been used in the accountancy industry, primarily for audit work. KPMG, one of the Big Four accountancy firms created an alliance with McLaren Applied Technologies to enhance their audit processes, allowing deeper depth of analysis and improving the quality of the audit process (Sinclair, 2015). This alliance was ended after three years, however, big four rival Deloitte announced that they would form a partnership with McLaren Applied Technologies (McCance, 2017). Interestingly this partnership with McLaren will create 150 new jobs. Similarly, Deloitte also announced a partnership with machine learning contract analysis firm Kira Systems in 2016 and has already applied the technology into its audit and consultancy arms of its business (Deloitte, 2016). KMPG have since partnered with IBM and are utilising their IBM Watson technology to offer artificial intelligence technology to clients who need to analyse numerous lease agreement, a manual task that would have previously taken several hours (KPMG, 2018).

The big four accountancy firms are being the spearhead for introducing automation and artificial intelligence into accountancy. Primarily focussed on audit work the introduction of automation is as much about improving quality as it is about surviving in an increasingly competitive market due to new rules designed to increase choice and competition and avoiding penalties from an increasingly tough regulator (Murphy, 2017). The big four firms are investing vast sums into developing their digital capabilities in audit with EY investing millions annually and hiring more data scientists than Google in 2016 (Murphy, 2017). Although the big four firms are able to invest vast sums into automation and artificial intelligence, mid size and small firms will struggle to match this and may take time to see how the technology develops before investing. Partner at medium sized firm UHY Hacker Young, Martin Jones identified this in an article with Economia (Biebuyck, 2017), who stated that they would “invest but I think like many mid-tier firms we will wait and see how the technology progresses before jumping in”. Jones also identified that there are software options currently on the market but that the cost per audit meant that it would not be beneficial to lower value audits. The issue of high cost of entry for mid and small firms was also highlighted by the Chief Executive Officer of the Institute of Chartered Accountants in England and Wales who suggests that as the Big Four continue to develop technology they could further reinforce their grip on the audit market (Agnew, 2016).

[bookmark: _Toc513237986]Automation within other industries

Automation and artificial intelligence have been introduced into other finance industries such as stock trading where software such as Kensho, which has had investment from venture capitalists from the likes of Google and Goldman Sachs and has allowed traders to receive information within minutes instead of days as previously (Popper, 2016).
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As shown above, both academic and industry professionals agree that change is happening within all industries and the accountancy industry will be affected potentially more severely than other industries if predictions such as those by Frey and Osborne (2013) come to fruition. Previous research into the impact of automisation on has focused on the impact on jobs and has highlighted that it is unlikely that automisation will remove jobs completely but it is more likely to augment the tasks undertaken by specific roles. Managing this change in role is therefore critical for leaders within accountancy firms.

Change management only began to be studied intensely during the mid 20th Century, with psychologist Kurt Lewin “widely considered the founding father of change management” (Cummings, Bridgman and Brown, 2015). Lewin developed a number of theories regarding planned change, including the field theory, group dynamics, and the three-step model . Kurt Lewin’s biggest contribution to the field of change management is his three-step model. Lewin (1947) theorised that change happens in three distinct elements. The three elements of Lewin’s change model are unfreezing, moving and refreezing. Linking with his field theory which theorised that organisations are in a constant state of quasi-stationary equilibrium with driving and restraining forces acting upon them to keep them in that position (Burnes, 2004), Lewin’s initial stage on his three-step model sees the unfreezing or destabilisation of the quasi-stationary equilibrium. This is followed by the moving stage, that seeks to identify the new behaviours of an organisation, followed by the refreezing that “seeks to stabilize the group at a new quasi-stationary equilibrium in order to ensure that the new behaviours are relatively safe from regression” (Burnes, 2004). Lewin’s planned change theories have been criticised by many as being overly simplistic (Cummings, Brigman and Brown, 2015), with Kanter, Stein and Jick (1992) giving a rather damning view on planned change, arguing that Lewin’s theory of organisations being like an ice cube is “so wildly inappropriate that this is difficult to see why it has not only survived but prospered”. Lewin’s planned change theories have also been criticised for not being suitable for large scale and radical transformational changes in organisations (Burnes, 2014). Burnes (2014) countered this by stating that Lewin never saw his planned change models as being applicable to all situations, especially those where rapid and wholesale change was necessary.
With the criticism of Lewin’s planned change theories, an alternative model of change began to be theorised. This new model of change s referred to as emergent change and Burnes (2014) defined it as “the assumption that change is not a linear process or a one-off isolated event but is continuous, open-ended, cumulative and unpredictable process of aligning and re-aligning an organisation to its changing environment”. Those who advocate emergent change argue that it is more suited to the constantly changing environment that organisations operate in than planned change. As opposed to planned change seeing change happen over short periods of time interrupting states of stability, Caldwell (2006) argues that emergent change is about shaping change over a long period of time. Another area where emergent change differs from planned change is it’s use of bottom up rather than top down approach to change with Burnes (2014) arguing that “the pace of environmental change is so rapid and complex that it is impossible for a small number of senior managers effectively to identify, plan and implement the necessary organisational responses.”

A number of academics have developed models for emergent change, Kanter, Stein and Jick (1992), critics of Lewin’s planned change models developed their own model, the ten commandments for executing change. As noted above, Kanter, Stein and Jick’s model focusses on a bottom down rather than top up approach with two of the ten commandments focusing on a sharing or involving change decisions within an organisation. Kanter, Stein and Jick’s ten commandments model was followed with a model by John Kotter. Similar to the ten commandments model, John Kotter (1996) developed the eight steps to successful change model. As with with ten commandments model, Kotter’s eight steps to successful change includes a bottom up approach as one of its key components.  A key difference between the two is the inclusion of a change leader in the ten commandment model. Kotter’s model is a stage process, not a checklist and he identified that skipping stages or going to far without establishing a solid base could cause problems and thus result in changes not being successful.

Despite advocates for emergent change, it has not been without its critics. Burnes (2014) argues that the emergent approach does not appear to be as universally applicable as some of its advocates may imply. One of the main characteristics of emergent change is that organisations are in a constantly changing environment, however, not all organisations experience the same amount of turbulence so in circumstances where an organisation experiences little turbulence planned change may be more beneficial to an organisation (Boje, Burnes and Hassard, 2011). Burnes (2014) also argues that advocates of emergent change are a broad group who are more united by their disaffection of planned change than by a clear and commonly agreed alternative.

Change can be seen to happen in three distinct ways, incremental change, punctuated equilibrium and continuous transformation. Incremental change and punctuated equilibrium link in closely with planned change as both view organisations at a state of stability. Incremental change sees change happen in small shifts over a period of time, whereas punctuated equilibrium sees change happen in small shifts, intersected by rapid transformational change but always returning to a point of stability. In contrast to this continuous equilibrium links with emergent change in that it sees the change happening in an environment that is constantly changing and thus organisations will only be able to survive if they adapt and change to meet the needs of the environment (Burnes, 2014). As with planned and emergent change all have critics and advocates, however, Burnes (2004) identifies that all three are present in organisations and no one method appears to be dominant with instead of three universal theories, three theories that are situational and will apply to organisations at different times and situations (Burnes, 2014).

One of the largest barriers to seeing effective change is resistance to change. Resistance to change can happen at an organisational, group or individual level, with organisational resistance to change often happening through power conflicts or due to the structure of organisations (Cummings and Worley, 2008). Individuals resistance to change can arise due to being “unsure whether their existing skills and contributions will be valued in the future, or may have significant questions about whether they can learn to function effectively and to achieve benefits in the new situation” (Cummings and Worley, 2008). Although often seen as a barrier to change, resistance can be seen as constructive part of the change process as it may signify that the change is ill suited or is not radical enough to meet the new demands (Burnes, 2014) (Stickland, 1998). Resistance to change is not a new phenomenon and managers have been trying to alleviate resistance for a long time. Coch and French (1948) found the inclusion of groups and individuals into the change process can help to modify or completely remove resistance to change. This links in with both Kotter (1996) and Kanter, Stein and Jick’s (1992) models for emergent change that include individuals as a critical part of the change process. Carnall (2003) developed a model called the coping cycle that shows how individuals react and adapt to change. Carnall’s coping cycle has five stages, denial, defence, discarding, adaption and internatlisation. Carnall’s coping cycle shows how individuals can go on an emotional roller-coaster during a process of change with self esteem and performance of the individual fluctuation widely during this period (Bunres, 2014). Burnes (2014) argues that the time in between discarding and adaption is where individuals will be at their lowest in terms of self esteem and performance and managers may feel they have taken the wrong cause of action at this point, but it is important that they persevere as they are at the close to adaption and thus a success change.

Having a change leader is essential to achieving successful change, as was identified by Kanter, Stein and Jick’s (1992) inclusion of a leader in their ten commandments for executing change. Kotter (1995) also states that “Change, by definition, requires creating a new system, which in turn always demands leadership.” The inclusion of a change leader was also an integral element of Lewin’s planned change models (Burnes, 2014). Vakola (2013) advocates that before change takes place it is important to review an organisations readiness for change at macro, meso and micro level and that this an important role of the change leader. Cummings and Worley (2008) argue that there are five areas that a change leader needs to focus if effective change is to take place. The five areas that Cummings and Worley suggest are, motivating change, creating a vision, developing political support, maintaining the transition and sustaining the momentum. Carnall (2003) coping cycle shows how important it is for change leaders to maintain the transition and sustain the momentum as with out this the change is likely to break down at the moment of defence and discarding where individual’s self esteem and performance are at its lowest.











[bookmark: _Toc513237988]Research Methodology

[bookmark: _Toc513237989]Introduction

This chapter discusses the research methods that have been chosen in order to meet the aims and objectives of this paper. This chapter aims to highlight the reasoning behind the sample and research methods chosen in order to meet the objectives. 

The aim of this research is to look at the introduction of artificial intelligence and automation into specialist accountancy software and the impact on small accountancy firms within the United Kingdom. The objectives of the research are to:

5. Analyse the impact that artificial intelligence and automation of specialist accountancy software will have on the owners of small accountancy firms in the United Kingdom.
6.  Analyse the impact that artificial intelligence and automation of specialist accountancy software will have on the employees of small accountancy firms in the United Kingdom.
7. To examine whether artificial intelligence and automation of specialist accountancy software will potentially change client relationships for small accountancy firms in the United Kingdom.
8. Evaluate whether the introduction of artificial intelligence and automation into specialist accountancy software will be accepted as accurate by accountancy professionals in the United Kingdom.

From the literature review a number of key areas were identified that need further research. A significant amount of academic research into the impact of automation has focussed on the impact upon jobs with mixed views on both the severity and who it will impact upon (Frey and Osborne, 2013; Nedelkoska and Quintini, 2018; Artntz, Gregory and Zierahn, 2016). Further research is necessary to establish how this may impact different individuals within the accountancy industry and thus meet objectives one and two. During the literature review it became quite evident that little focus has been made on how automation may impact upon relationships, therefore research into this area is necessary to allow for objective three to be met. Much of the research into automation and accountancy has focussed on the impact on large firms such as the Big Four accountancy firms so research into how there may be differences for smaller firms is necessary. 

[bookmark: _Toc513237990]Research Rationale

Saunders, Lewis and Thornhill (2016) defined research as “a process that people undertake in a systematic way in order to find out things, thereby increasing their knowledge.” Research was also defined as a “systematized effort to gain new knowledge” by Redman and Mory (1923). This systematic approach suggests that research is based upon logical relationships and not beliefs (Saunders, Lewis and Thornhill, 2016).

Research can be conducted in one of three methods, either quantitative, qualitative or via a mixed method approach that combines both qualitative and quantitative methods. Quantitative research is often seen as a data collection technique that collects numerical data, whereas qualitative data is often seen as a data collection technique that collects non-numerical data. However, Saunders, Lewis and Thornhill (2016) argue that this is a problematic and narrow interruption of the research methods. As such Saunders, Lewis and Thornhill (2016) stated that quantitative research “examines relationships between variables, which are measured numerically and analysed using a range of statistical and graphical techniques”, with qualitative research being the study of “participants’ meanings and the relationships between them, using a variety of data collection techniques and analytical procedures, to develop a conceptual framework and theoretical contribution”.

Saunders, Lewis and Thornhill (2016) identify five major philosophies within business and management. The five major philosophies are positivism, critical realism, interpretivism, postmodernism and pragmatism. The positivism philosophy can be linked closely with natural and physical sciences, with the view that it is possible to produce law-like generalisations that are both accurate and unambitious. As such positivism is closely linked with quantitative research (Saunders, Lewis and Thornhill, 2016). Critical realism philosophy “stresses that objects exist independently of our knowledge of their existence” (Saunders and Lewis, 2014) with Roy Bhaskar being credited of being the initiator of critical realism. Interpretivism “advocates the necessity to understand differences between humans in their roles as social actors” (Saunders and Lewis, 2014). Interpretivism philosophy argues that human beings cannot be studied in the same way as physical phenomena so research into human beings needs to be different from the natural sciences research. Interpretivism also predominately uses qualitative research methods of analysis (Saunders, Lewis and Thonhill, 2016). Postmoderism goes one step further than interpretivism and it “emphasises the role of language of power relations, seeking to question accepted ways of thinking and give voice to alternative marginalised views” (Saunders, Lewis and Thornhill, 2016). Postmoderism also gives thought to the power relations that exist between the researcher and research subject and how this can shape the outcomes of the research project. Pragmatism philosophy argues that “the most important detrainment of the research philosophy adopted are the research question(s) and objectives” (Saunders and Lewis, 2014) and as such a it is possible to conduct research that includes a multiple methods including for example both positivism and interpretivism.   

Looking at the literature review it appears that research that has been conducted into the impact of automation in general and research conducted into the specific impact of automation on accountancy firms, the main philosophical approach appears to be that of positivism. As such the research has used quantitative research methods in order to establish the potential impact as shown in Frey and Osborne (2013), Artntz, Gregory and Zierahn (2016) and Xero (2016), to list just a few of the pieces of research that have used quantitative methods. As all previous identified research has focused on using quantitative research methods I believe it is important that this paper also includes the use of quantitative methods. Conducting research in this manner through a survey will not only allow the research to compare with previous research conducted but will also give reliable and precise data from a sizable sample group with low cost in terms of time. Using a survey will also allow for consistent replication if the original sample size is found to be too small. 
In addition to the use of quantitative research methods, utilising a mixed methods approach including both quantitative and qualitative data would be beneficial in meeting the objectives of the research. Saunsers, Lewis and Thorhill (2016) argued that there can be benefits to using a mixed method approach and this was corroborated by Tashakkori and Teddie (2003) who identified three areas where a mixed methods approach can offer benefits over a single method. The three areas identified are when a mixed methods approach can answer questions that a single method cannot, where a mixed method approach provides stronger inferences and where mixed methods provide the opportunity for presenting a greater variety of views. In this circumstance the addition of a qualitative method could be seen to match all three of the areas that Tashakkori and Teddie (2003) identified. As the objectives of this research also involve individuals at a number of levels within and also outside an organisation this would point to using a interpretivism philosophy and as such a qualitative element to the research.  



[bookmark: _Toc513237991]Research Design

As noted above, primary data will be collected using a mixed methods approach, encompassing both quantitative and qualitative research methods. Quantitative research will be conducted through the use of a survey supplied to employees of Mitchell Meredith Limited. Mitchell Meredith Limited are a leading firm of chartered accountants based in Mid and South Wales, having won the independent firm of the year in wales award at the 2015 British Accountancy Awards and also being a finalist in the independent firm of the year in the midlands and wales category at the 2017 British Accountancy Awards and a finalist in the medium practice of the year award at the 2017 Practice Excellence Awards. This survey will be key in meeting objective two of this research that focusses on the impact of automation on employees within an accountancy firm. Although previous research into the impact of automation has looked on how it will effect jobs, little research has been conducted in conjunction with individuals who are not in a senior position within a company, as such this survey should provide vital data in order to meet objective two. 

Mitchell Meredith Limited currently employee twenty-eight individuals including the researcher so the survey was distributed to the remaining twenty-seven individuals employed by the organisation. The selected sample brought about two risks to the research. The first risk to the research is the small sample size selected. Although the sample size selected is small to offers an opportunity to have points of view from employees at a number of levels within the organisation, with varied experience and the addition of the qualitative research data will mean that inferences are not made based solely on the small quantitative data sample. The second risk to the research is the close relationship of the researcher and the selected sample. In order to try and alleviate any issues with this close relationship and to ensure reliability of the findings, surveys were distributed to respondents during a period of time where the researcher was on annual leave to try and maintain a distance between the researcher and the selected sample.

The survey distributed to all potential respondents can be found within the appendices of this paper (Appendix One). The survey was distributed to all potential respondents with the same questions in the same order and all potential respondents were given the same period of time to respond. Respondents were advised that the survey was anonymous and were supplied with an unmarked printout of the survey and an envelope to return the survey once complete. The use of a paper based question was chosen over utilising online survey software such as surveymonkey.com or Google Forms to make sure that the survey was only received by the selected sample group. If this research was to be conducted again with a wider sample, then the use of an online survey would be considered due to its benefits in terms of time saving and ease of manipulation of data. Questions were constructed in accordance with the findings from the literature review and the objectives of the research. The survey was thus split into three sections.

The first section of the survey focused on the experience and qualifications of the respondents. The second section of the survey focused on the second and fourth research objective, which are the impact of automation on the employees in an accountancy firm and whether automation would be accepted as being accurate by accountancy firms. Whilst the third section focused on the third objective of this research, which is the potential impact on the relationships between accountancy firms and their clients.

As noted earlier a mixed methods approach was deemed to be best in order to meet the objectives set out. For the quantitative research the use of a survey with the employees of Mitchell Meredith Limited was used. The qualitative research element of this research consists of two parts, a group interview with the three company directors of Mitchell Meredith Limited. The three Mitchell Meredith Limited company directors have a wealth of experience of both being a chartered accountant and running an accountancy firm so would provide invaluable information regarding the potential impact of automation on the owners of accountancy firms and also on the employees of accountancy firms, which are the first two objectives of the research. Partial anonymity was provided to the company directors of Mitchell Meredith Limited as although as part of the questioning they are asked to give a brief summary of their background they are not directly named within. The group interview took place at Mitchell Meredith Limited’s business premises in Llandrindod Wells with a small sample of questions provided to the interviewees prior to the interview. Prior to the interview a brief summary of the research undertaken as found in the literature review was provided to the interviewees. The decision to give the interviewees a brief summary of the research uncovered in the literature review was taken in order to make the interview as focused and concise as possible. Unfortunately, on the day that the group interview was scheduled to take place, one of the interviewees was unable to attend. The decision was made to continue with the interview without them as having two rather than three interviewees was not deemed to significantly effect the potential results of the interview and due to the lack of available time to rearrange the interview at an alternative date. 

The second part of the qualitative research for this paper was originally meant to consist of interviews conducted with a number of individuals from the accountancy industry, including with owners of accountancy firms and consultants to the accountancy industry. Due to difficulties in arranging a suitable time to conduct the interviews within the desired time an alternative series of interviews was selected. Instead of conducting the originally planned interviews, interviews were organised with two employees of Mitchell Meredith Limited who were recently promoted to senior positions and have either qualified within the last twelve months or are currently undertaking their accounting qualifications. The inclusion of two employees as interviewees in addition to the company directors should allow to see whether there are contrasting opinions from individuals who are beginning their journeys within accountancy and those who have been within the industry for a long time. As with the interview with company directors of Mitchell Meredith Limited, partial anonymity will be given to the two employees involved in the interviews as they will not be named but they may be able to be identified based on their answers to questions asked during the interview. The inclusion of employees of Mitchell Meredith Limited into the qualitative element will also allow the second objective of the research paper to be investigated further as the literature review identified that it may be those who are training or in non-senior roles who may face the biggest impact due to automation.

[bookmark: _Toc513237992]Ethics

All research projects will at some point or another run into ethical issues during the completion of research, as acknowledged by Coolican (1992). As noted previously all efforts possible will be made to ensure for anonymity for the recipients of the survey and the interviewees. All recipients and interviewees will be advised from the outset that no names will be published within the research paper but that the name of the organisation will be included. All recipients of the survey and interviewees were advised that participation in the research was voluntary and if they did not want to answer a question then they were able to move on to the next question.

[bookmark: _Toc513237993]Limitations

During all pieces of research there will be limitations on the researcher. A number of limitations have already been identified. The main limitations on this piece of research are the sample size used in the survey, the time available to conduct and analyse the data collected and also the use of only one organisation in both the quantitative and qualitative elements of the research. 

The limitations on sample size has already been discussed above but although the sample size is small I believe that the wide range of experience of individuals within the organisation will give a good indication of thoughts regarding automation across the accountancy industry. The adoption of a mixed methods approach including the use of both quantitative and qualitative research methods should help to stem the limitations of conducting quantitative research with a small sample size.

The use of only one organisation in both the quantitative and qualitative elements of the research may produce information regarding the impact upon the organisation rather than the industry as a whole. This would significantly effect the ability to apply the results of this paper on a wider scale, however, the forces that are acting on the organisation are also acting on similar organisations within the industry so it is unlikely to cause results that could not be applied across the industry.




[bookmark: _Toc513237994]Findings and Analysis

As a reminder, the aim of this research is to look at introduction of artificial intelligence and automation into specialist accountancy software and the impact on small accountancy firms within the United Kingdom. The objectives of the research are to:

1. Analyse the impact that artificial intelligence and automation of specialist accountancy software will have on the owners of small accountancy firms in the United Kingdom.
2.  Analyse the impact that artificial intelligence and automation of specialist accountancy software will have on the employees of small accountancy firms in the United Kingdom.
3. To examine whether artificial intelligence and automation of specialist accountancy software will potentially change client relationships for small accountancy firms in the United Kingdom.
4. Evaluate whether the introduction of artificial intelligence and automation into specialist accountancy software will be accepted as accurate by accountancy professionals in the United Kingdom.


[bookmark: _Toc513237995]Survey

Survey responses were collected between the 9th April 2018 and the 13th April 2018, allowing one week for recipients to respond. Of the twenty-seven recipients who received the survey, responses were received from twenty-five recipients.

Broken into three sections, the first section focused on the experience and qualifications. This was then used to break down responses to further questions. The second section of the survey focused on the respondents’ opinions on both previous and future technological advantages and how they may impact on roles within accountancy. The third section focused on the relationship between accountancy firms and their clients. The full results of the survey can be found in Appendix Two.

Question One, Two and Three

Question one focused on the experience of the respondents within the accountancy industry. The results showed that over 50 per cent of respondents (56 per cent) have over ten years’ experience, however, 24 per cent of respondents have less than five years experience. This shows that there is a wide range of experience within the organisation used to obtain the selected sample.



Question two of the survey focused on whether the respondents held or were undertaking examinations in any professional accounting qualifications. The results showed that nine (36 per cent) of the respondents either hold or are undertaking training to a chartered accountant standard, with one respondent having membership of both the ACA and the ACCA, whilst thirteen (52 per cent) of the respondents do not hold any professional qualifications. As with the answers from question one we can see that respondents have a variety of skills and experience.



Question three focused on the areas within the organisation that the respondents work within. The results show that the majority of respondents are focused on work involving annual accounts and bookkeeping with significantly fewer involved in audits, payroll and administration. This may show a difference between the large and small accountancy firms where audit work may be a bigger priority and thus more employees would be dealing with this work.



Questions Four to Eleven

Questions four and five focused on whether previous technological changes have had an impact upon roles in accountancy and whether automation has previously helped improve efficiency. The results showed quite clearly that the vast majority of respondents feel that previously technological changes have impacted on roles and that there has been increased efficiency from previous introductions of automation. Of those who were not sure whether there have been any changes, these primarily came from respondents who have been involved with the accountancy industry for less than five years.



	4) Previous technological changes have had a direct impact upon roles in accountancy
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	5) Automation has helped improve efficiency within the accountancy industry
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Questions six, seven and eight focused on how the respondents felt that automation will have an impact upon their role within either the next two, five or ten years. The results clearly show that respondents felt that as we move closer to 2030, more respondents feel that automation will have an impact upon their role. This matches the findings from the literature review that found that many academics feel that automation will have an impact on the roles and tasks of many individuals by 2030. This may also aid in the management of any future changes as individuals appear to have accepted that change is going to happen so there will already be a strong unified voice as proposed by both Kotter (1996) and Kanter, Stein and Jick (1992)

	6) Automation will have an impact upon my role in the next two years
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	7) Automation will have an impact upon my role in the next five years
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	8) Automation will have an impact upon my role in the next 10 years
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Questions nine, ten and eleven focused on the whether previous technological advances have worked without additional human interaction and whether there are benefits to the accountancy industry from the introduction of automation. From the results it is possible to see that previous technological advances have been met with a mixed response with 40 per cent of respondents feeling that there has been an increase in human interaction following introduction. Question ten highlights that although the majority of respondents felt that previously there has been increased efficiency due to automation, future introductions may not bring another increase with only 40 per cent of respondents arguing in favour. This may be linked to the answer of question nine where it can be assumed that there was not an increase in efficiency. The results from question ten highlight that the respondents feel that there is a clear need for automation to be introduced with 84 per cent of respondents indicating that they feel it is necessary. This may be linked to the introduction of making tax digital, highlighted in the literature review that could put increased pressure on accountancy firms. 

	9) Previous technological advances have proven to work without an increase in human interaction
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10) Further automation of accountancy software will lead to increased efficiency
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	11) Automation is necessary in order to meet the needs and wants of clients
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Question Twelve to Fourteen

Questions twelve to fourteen focused on the relationship between the accountancy firm and its clients. The results from question twelve mirror the findings by Xero (2016) that found that automation will allow clients to take on tasks previously that have been carried out by accountants. In contrast to this, the results from question thirteen indicate that the majority of respondents (64 per cent) feel that clients will not be willing to take on tasks, with Xero (2016) finding that 59 per cent small business owners felt that they in ten years’ time they would not require an accountant there is obviously a discrepancy between the thoughts of accountants and small business owners. The results from question fourteen mirrors the findings by Accenture Consulting (2017) that found that individuals still want to have human interaction despite advances in automation.

	12) Automation will allow clients to take on tasks normally carried out by accountants
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	13) Clients will be willing to take on tasks that have normally been carried out by accountants
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	14) Clients still like to be able to speak with an individual regarding their personal affairs
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A number of key findings can be taken from the responses to the survey. The first key point to take from the survey is that the majority of respondents have already accepted that their role may alter due to the introduction of automation. As noted above this is key if there are going to be changes that take place within the organisation as there may already be a strong guiding coalition. It should also be noted that the more experienced respondents were more likely than those with little experience to say that roles would change within the next two years. The second key point that the survey has found is that although clients will have the potential to complete tasks themselves due to automation, those in the accountancy industry generally feel that although small business owners will be able to complete tasks there will be an unwillingness to take over these tasks without continued support from accounting professionals.

[bookmark: _Toc513237996]Group Interview

The group interview element of the research was conducted at the Llandrindod Wells office of Mitchell Meredith Limited. As noted previously amendments were made to the group interview prior to conducting due to the unavailability of one of the Mitchell Meredith Limited directors. It has also been noted previously that the two directors that did participate in the interview were given a brief summary of the research conducted within the literature review prior to conducting the interview in order to make sure the interview was clear and concise. A transcript of the group interview can be found in Appendix Three, where it should be noted that the directors are refereed to as Partner One and Partner Two in order to Identify them during the interview whilst maintaining anonymity. 

The first question revolved around the interviewees experiences within the accountancy firm. As shown by there answers, both of the interviewees have vast experiences within the accountancy industry, with both holding membership with the Institute of Chartered Accountants in England and Wales for over forty years. Their answers also identify that they have run an accountancy firm for over twenty years, as such their input will be invaluable in trying to meet the first and second objective of this research paper. They also identify that they are both still actively involved within the practice which will help to add credibility to their opinions.

The second and third questions of the interview focused on the previous technological changes that have happened whilst the interviewees have been working within the accountancy industry and based on the research conducted in the literature review, whether previous technological changes have caused a reduction in staff numbers. Their answers indicate a number of interesting areas, firstly both indicated that they have seen a radical change in the way technology is used within accountancy, with Partner One stating that “There has been a massive change, if you go from when we started in Mid Wales. At the time we had one computer, which took up most of a room and had one operator who processed all of the entries”. Partner Two also stated that increase use of computers has not led to decrease in the work carried out but has actually resulted in an increase with more complicated work able to be undertaken. This is mirrored by their answer to the third question where they argue that instead of seeing a decrease in the size of their due to technology they have seen an increase in their workforce as the technology introduced has produced more demand from clients as they are able to produce more information for clients.

Question four of the interview focused on how the interviewees believed automation may change the accountancy industry. Both Partner One and Two were in agreement that there will be change to the roles individuals of accountancy, with Partner Two identifying non-senior staff as those whose roles are likely to change as data entry tasks within their role will be taken over by automation. The interviewees also matcheed the arguments identified by both Nagarajah (2016) and James Chalmers (Makoff, 2016), who argued that the reduction of data entry tasks will allow non-senior staff to take on more interesting work.

Questions five, six, seven and eight focused on whether the interviewees think they will see a reduction in the size of their workforce due to automation and investigated the thoughts of the interviewees on the results from the report by Frey and Osborne (2013). Both interviewees were confident that they would not see a reduction in the size of their workforce due to automation. They also both agreed that they didn’t feel the accountancy industry is at high risk from automation, arguing that the research conducted by Frey and Osborne (2013) may have taken a rather simplified view of accountancy. This was emphasised by the difference in probability of automation of lawyers and accountants identified by Frey and Osborne (2013). The interviewees also matched the thoughts of Nedelkoska and Quintini (2018), identifying that non-senior staff may find that some of the tasks within their role may be automated but that their role would still be there.

Questions nine and ten focused on the potential changes in training needed for non-senior staff members and trainees in order to make sure that they are capable of undertaking more complicated work. Partner Two acknowledged that they would need to make changes to their internal training procedures, whilst Partner One identified that the professional accounting bodies will need to take some responsibility in making sure that their members have the necessary skills through their qualifications and continuing professional development courses. Both also agreed that having a wider range of skills taught to accountancy students would be valuable ongoing, mirroring the opinions of accountants identified by Xero (2016).

Question twelve of the interview was focused on whether the interviewees felt that they may see increases in their workforce due to the increased use of implementation. Partner One did not think that there would be an increase because of automation, however, Partner Two identified that it may depend on the information that both their clients and Her Majesty’s Revenue and Customs want from. This mirrors their answer to three where they identified that previous increases in the use of technology has resulted in an increase in their workforce due to a demand for more information from their clients.

Question thirteen of the interview was focused on the findings by Xero (2016) on the need for accountants with an increase in the use of automation. The interviewees argued again that the role of accountants has been simplified and that the small business owners would struggle to complete the complicated tax complication correctly. Partner Two also pointed out that some of their clients have been undertaking some tasks themselves for a number of years and frequently errors were seen so questioned why they would feel that they would be able to complete more complicated tasks without the assistance of an accountant.

Question fourteen of the interview focused on whether the interviewees feel there will be a different impact on small accountancy firms, in comparison with large firms such as the big four. Both interviewees identified that it was difficult for them to comment as the way they operate and the work they carry out is very different. However, Partner Two did state that the impact upon larger firms may be more significant as they have the resources available to invest more in the technology in comparison to the smaller firms.

Questions fifth teen, sixteen and seventeen focused on how employees of an accountancy firm may adapt to changes necessary due to automation and the relationship between accountancy firms and their clients with increased automation. Both interviewees felt that their employees would be able to adapt to the changes, with their younger staff potential able to adapt quicker. Considering that both Partner One and Partner Two will have seen staff have to adapt from an industry that used very little technology to one that revolves around it I believe that this shows confidence in the industry’s ability to adapt again. Both interviewees also agreed that they did not feel that clients would have any issues with increased use of automation within accountancy firms and that they did not expect to see an adverse reaction from clients if automation did result in a reduction in the size of their firms’ workforce.

A number of key findings can be taken from the group interview undertaken. The two interviewees both agreed with and disputed a number of opinions identified in the literature review. A key finding from the interview is that the interviews do not feel that they would see a reduction in their workforce due to automation, in contrast to this, many of the reports referred to in the literature review predicted that there will be reductions in workforce numbers. The interviewees argued that staff would need to adapt their skillset and automation could increase the work that accountancy firms for clients which would offset the potential reduction in workforce. This is similar to the argument by Bessen (2016) who identified that automation can lead to sublimation of one occupation for another, however, in this circumstance it is the replacement of tasks within an occupation by other tasks. Another key finding is that the interviewees feel that their staff are willing and able to adapt to the changes that increased automisation may bring and they believe that the professional accounting bodies need to take some responsibility in making sure accountants have the skills to alleviate any potential risks that increased use of automation brings. Another key finding is that the interviewees both felt that during the research identified in the literature review, researchers have taken a very simplified viewpoint of accountancy and that is why reports such as Frey and Osborne’s 2013 report rank accountancy occupations as high risk to automation. They also disputed the findings by Xero (2016), that found that 59 per cent of small business owners believe they will not need an accountant in the next ten years.

[bookmark: _Toc513237997]Individual Interviews

As with the group interview element of the research, the individual interviews took place at the Llandrindod Wells office of Mitchell Meredith Limited. As noted previously amendments were made to the interviewees, replacing accountancy firm owners and accountancy consultants with two recently promoted employees of Mitchell Meredith Limited. The interviewees are also either within one year of qualification or currently undertaking examinations to be a chartered accountant. As with the group interview, the interviewees were given a brief summary of the research identified within the literature review in order to make the interview focused and concise. The interviews were conducted separately but as the same questions were answered in each interview, the answers have been included on one transcript, which can be found in Appendix Four. In order to maintain anonymity for the two interviewees, they are identified as Interviewee One and Interviewee Two on the transcript.

Question one of the interviews started with a brief summary of the interviewees experience within the accountancy industry. In contrast to the participants of the group interview, the two interviewees have less than ten years’ experience each and have only been employed by the one orgainsation within the industry. Both have gone through their training whilst at the firm so should have a good idea about what is required from an accountant in the current climate.

Question two of the interviews focused on whether the interviewees feel that the introduction of increased automation will be a positive or a negative for the accountancy industry. As with the participants of the group interview both interviewees identified that automation could be a positive for the industry as it will take away some of the repetitive data entry tasks within the occupation. Interviewee One also identified that it will be a positive as long as it works. Negative reflections to previous technological change were identified from the study so this may be linked with previous changes not working correctly.

Question three of the interviews focused on whether the interviewees feel that their qualifications have adequately prepared they for any incoming changes in the industry. Interviewee One highlighted that he felt the best way to be prepared was by learning the necessary skills whilst working, whilst Interviewee Two felt that the training for the qualifications had changed to meet the new needs of the industry. 

Question four and five of the interviews was focused on the findings by the report by Frey and Osborne (2013). As with participants of the group interviews, both participants did not feel that accountants were high risk. However, Interviewee One did identify that the large firms where they have an increased focus on auditing that there could be job losses due to automation. Interviewee One also highlighted that some of what small firms did could be automated. As with the participants of the group interview the interviewees highlighted that the disparity between the probability of accountants and lawyers being automated could be caused by a lack of understanding of the occupation of accountants.

Question six of the interviews focused on the findings of the report by Xero (2016). As with the participants of the group interview, both interviewees felt that the figures were higher than they would expect. As with the group interview participants, Interviewee Two highlighted that small business owners would struggle to complete some of the more complicated tax rules and that they did not see that many people would want to take responsibility for the more complicated tax. Interviewee One also mirrored the opinion of Partner Two who identified that small business owners already struggle to complete tasks correctly so it may lead to more errors.

Question seven of the interviews focused on whether the interviewees felt that automation would have the largest impact in two, five or ten years’ time. As identified in the survey, both Interviewee One and Two felt that the biggest changes within the accountancy industry will be felt within the next five to ten years.

Question eight of the interviews focused on how staff at an accountancy firm may feel about the changes that increased automation will bring. As with the participants in the group interview, both interviewees felt that the employees at the orgainsation would be able to adapt to the changes with Interviewee One identifying that the proposed introductions and thus changes have been discussed for a number of years so people should be prepared that at some point in the future these changes may happen.
Question nine of the interviews focused on whether the interviewees felt that automation could cause job losses within the industry as much of the reports within the literature review have predicted. Both interviewees had a different opinion to the participants of the group interview, with Interview One indicating that there may be job losses within the industry if the work that is taken over by automation cannot be replace. Interviewee Two identified that they felt job losses were likely but that they did not see them happening for a number of years.

The final question of the interviews focused on whether the interviewees felt that there will be an adverse reaction from clients regarding increased use of automation. As with the participants of the group interview, neither of the interviewees felt that there would be an adverse reaction from clients if the firm were to increase its use of automation. As with Partner One, Interviewee Two argued that clients probably are not aware that increased automation will be used.

From this set of interviews there were a number of key findings that became apparent. There was certainly a significant amount of consensus with both the results from the group interview and the survey. As with the group interview participants the interviewees feel individuals within the accountancy industry will be able to adapt to the changes, although the individual interviewees were more confident that there may be a reduction in workforce numbers in future years. Another key finding that matched the findings from the survey was that the interviewees feel that the biggest changes regarding automation will not happen within the next two years. In contrast to the group interview, the individual interviewees placed emphasis on the required skills being gained whilst learning on the job as opposed to relying on the professional accounting bodies to supply the skills through qualifications or continued professional development courses.
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Much of the research reviewed within the literature review painted a fairly bleak picture of what the impact introduction of increased automation will be on both the workforce as a whole and the accountancy industry specifically. Frey and Osborne’s (2013) report which predicted that up to 47 per cent of the workforce in the United States of America did not go deep enough into the tasks undertaken by the occupations investigated and thus created a widely inflated estimate. The follow up report by Bakhshi, Osborne, Downing and Schneider (2017) investigated the roles further by utilising the 120 O*Net features, however there seems to be a focus on the jobs that are at risk due to automation and very little investigation into the potential workforce increases and where we may see one occupation replaced by another, thus alleviating fear within certain occupations. There also does not appear to be any correlation between the research undertaken with a very wide range of investigation methods and a wide range of potential estimates of the risk to the workforce.

One area that it has become clear is from both reviewing the literature that has already been published and conducting research with an organisation within the accountancy industry, is that although automation may not produce a reduction in workforce numbers, there will be changes to the roles within accountancy firms that will force a change of skillset for those in the roles that are impacted.

Change has been identified as being an inevitable part of an organisation, as such it is imperative that accountancy firms are aware of the changes that increased use of automation will bring and are adequately prepared. The primary research conducted has identified that both the employees and the owners of accountancy firms are aware that there will be changes caused by automation, this will help set the joint vision identified by Kotter (1996) and should help alleviate potential resistance to change. 

It is difficult to ascertain whether small accountancy firms will see a bigger impact due to automation compared to larger accountancy firms. The research within the literature review points to perhaps a widening of the gap between small and large firms as large firms will be able to and already are investing heavily into automation, whereas smaller firms are reliant on software providers providing the technology. From the primary research it was difficult to get a clearer picture of whether there will be a difference between the small and large firms, however, respondents did mirror the opinion identified in the literature review that it will be easier for larger firms to invest in the technology.

It is clear that there will be an impact on the employees of an accountancy firm due to increased use of automation, however, from the literature review and the primary research carried out, employees of accountancy firms appear to be fairly positive regarding it. The primary research identified that they feel it may take away many data entry tasks that are repetitive and the least enjoyable element of the profession. There will be changes as well for owners of firms. It is quite clear that they will have to take increased responsibility for making sure that their teams have the required skillset to complete their changing roles. They also will need to be responsible for managing the change, as the primary research indicated that previous technological changes had actually resulted in increased human interaction rather than a reduction. It is also important to note that clients appear to value the input of an accountant and that having a human aspect to a firm is essential.


[bookmark: _Toc513237999]Recommendations

It is difficult to ascertain what the exact changes to accountancy firms will be with the increased use of automation. It has become apparent though that focus should be on a number of areas.

Owners of accountancy firms should utilise the methods set out by both Kotter (1996) and Kanter (1992) in order to manage any changes that are going to take place. It is important to involve the individual within the organisation within the decision process in order to create an agreed vision, which already appears to be close as the employees of accountancy firms are aware of the potential impending changes within the industry.

The potential impact and changes to the accountancy industry due to automation appear to be a number of years away so owners of accountancy firms should take that time to fully assess whether it is important to either take the plunge and invest in the technology early on or whether waiting until the technology has developed would be advisable and allow more time for planning and ensuring that the skillset of the employees of the organisation meets the new requirements for their roles.
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	Automation and Accountancy Software

	
	
	
	
	
	
	
	
	

	For my MBA I am investigating the potential impact of the introduction of automation and artificial intelligence into specialist accountancy software

	

	
	
	
	
	
	
	
	
	

	All answers ad results are anonymous and will not be shared so please do be honest

If you do not wish to answer a question then please leave it blank and move on to the next question

	
	
	
	
	
	
	
	
	

	SECTION ONE

	
	
	
	
	
	
	
	
	

	1) Please indicate how long you have worked within the accountancy industry

	
	
	
	
	
	
	
	
	

	Under 5 Years
	
	5 - 10 Years
	
	10 - 20 Years
	
	20 - 30 Years
	
	30+ Years

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	2) Please indicate where appropriate any professional accountancy qualifications you currently hold or are currently undertaking 

	
	
	
	
	
	
	
	
	

	AAT
	
	ACCA
	
	ACA
	
	CIMA
	
	Other

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	3) Please indicate any of the areas that you have direct involvement with

	
	
	
	
	
	
	
	
	

	Audit
	
	Annual Accounts
	
	Bookkeeping
	
	Payroll
	
	Admin

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	SECTION TWO

	
	
	
	
	
	
	
	
	

	4) Previous technological changes have had a direct impact upon roles in accountancy

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	





5) Automation has helped improve efficiency within the accountancy industry

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	6) Automation will have an impact upon my role in the next two years

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	7) Automation will have an impact upon my role in the next five years

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	8) Automation will have an impact upon my role in the next 10 years

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	9) Previous technological advances have proven to work without an increase in human interaction

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	10) Further automation of accountancy software will lead to increased efficiency

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	11) Automation is necessary in order to meet the needs and wants of clients

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	







	
	
	
	

	SECTION THREE

	
	
	
	
	
	
	
	
	

	12) Automation will allow clients to take on tasks normally carried out by accountants

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	13) Clients will be willing to take on tasks that have normally been carried out by accountants

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 
	
	 
	
	 
	
	 
	
	 

	
	
	
	
	
	
	
	
	

	14) Clients still like to be able to speak with an individual regarding their personal affairs

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree
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Survey Results

Of the 27 individuals that were contacted regarding the survey, responses were received from 25 individuals.

	Automation and Accountancy Software

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	SECTION ONE

	
	
	
	
	
	
	
	
	

	1) Please indicate how long you have worked within the accountancy industry

	
	
	
	
	
	
	
	
	

	Under 5 Years
	
	5 - 10 Years
	
	10 - 20 Years
	
	20 - 30 Years
	
	30+ Years

	6
	
	 5
	
	 5
	
	3 
	
	 6

	
	
	
	
	
	
	
	
	

	2) Please indicate where appropriate any professional accountancy qualifications you currently hold or are currently undertaking 

	
	
	
	
	
	
	
	
	

	AAT
	
	ACCA
	
	ACA
	
	CIMA
	
	Other

	 2
	
	 3
	
	 7
	
	 0
	
	1 

	
	
	
	
	
	
	
	
	

	

3) Please indicate any of the core areas that you have direct involvement with

	
	
	
	
	
	
	
	
	

	Audit
	
	Annual Accounts
	
	Bookkeeping
	
	Payroll
	
	Admin

	 6
	
	 20
	
	10 
	
	3 
	
	3 

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	SECTION TWO

	
	
	
	
	
	
	
	
	

	4) Previous technological changes have had a direct impact upon roles in accountancy

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	0 
	
	 4
	
	 13
	
	 8

	
	
	
	
	
	
	
	
	

	
5) Automation has helped improve efficiency within the accountancy industry

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	 2
	
	 7
	
	 14
	
	2 

	
	
	
	
	
	
	
	
	

	6) Automation will have an impact upon my role in the next two years

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	 0
	
	 9
	
	13 
	
	 3

	
	
	
	
	
	
	
	
	

	7) Automation will have an impact upon my role in the next five years

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	0 
	
	 5
	
	 13
	
	 7

	
	
	
	
	
	
	
	
	

	8) Automation will have an impact upon my role in the next 10 years

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	0 
	
	 2
	
	 10
	
	13 

	
	
	
	
	
	
	
	
	

	9) Previous technological advances have proven to work without an increase in human interaction

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	 10
	
	 6
	
	9 
	
	 0

	
	
	
	
	
	
	
	
	

	


10) Further automation of accountancy software will lead to increased efficiency

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	3 
	
	 12
	
	 6
	
	 4

	
	
	
	
	
	
	
	
	

	11) Automation is necessary in order to meet the needs and wants of clients

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	0 
	
	 4
	
	 17
	
	 4

	
	
	
	
	
	
	
	
	

	SECTION THREE

	
	
	
	
	
	
	
	
	

	12) Automation will allow clients to take on tasks normally carried out by accountants

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	 0
	
	 3
	
	14 
	
	8 

	
	
	
	
	
	
	
	
	

	13) Clients will be willing to take on tasks that have normally been carried out by accountants

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 2
	
	 14
	
	4 
	
	5 
	
	 0

	
	
	
	
	
	
	
	
	

	14) Clients still like to be able to speak with an individual regarding their personal affairs

	
	
	
	
	
	
	
	
	

	Strongly Disagree
	
	Disagree
	
	Not Sure
	
	Agree
	
	Strongly Agree

	 0
	
	0 
	
	 0
	
	 13
	
	12 
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Group Interview

Question One: Can you give me a brief summary of your experience in the accountancy industry?

Partner One: I’ve been chartered accountant since 1974, starting my training in 1969 in Herefordshire. I continued to work for the firm I trained with before moving to Mid Wales in 1980. I then formed a firm in 1995 with a partner from my previous firm taking a number of staff with us. I’ve since run this firm with my partner and still maintain a full working week in the practice.

Partner Two: I also became a chartered account in 1974, training in London. I then moved to Mid Wales and worked for a firm before leaving to co-form the firm in 1995 and still continue working today.



Question Two: How have you seen technology change accountancy since you started?

Partner One: There has been a massive change, if you go from when we started in Mid Wales. At the time we had one computer, which took up most of a room and had one operator who processed all of the entries. If I remember rightly there was a restricted amount of reports that you could get from the computer. It produced very simple and basic accounts, you couldn’t do anything too complicated on it. Whereas today every one has a computer at their desk with dual screens and all linked up to a centralised server so that you can access all of the accounts information from wherever you are. We also have all of the email and internet access which has drastically changed the way we communicate with clients.

Partner Two: Yes, I agree. I remember someone coming to see us when we were installing a new computer system telling us that we were all going to be going down to three days a week and that the computer was going to do most of the work for us. That definitely hasn’t happened, its probably replaced some of our simpler work but this has then allowed us to do far more complicated work in its place. Emails and the like has also made clients expect an answer straight away which has increased the pressure.



Question Three: Have you seen a reduction in staff due to previous technological changes?

Partner Two: Not that I can remember.

Partner One: No I don’t think we have. Technology has produced more demands from clients for work, as more information and wider range of information and more people want it so if anything we’ve seen an increase.



Question Four: How do you think automation may change the accountancy industry?

Partner Two: I believe it’s a good thing, it takes away many of the boring data entry aspects of the job. 

Partner One: We’ve already seen technology take away some of the boring aspects of accountancy so if anything it is just going to take away more.

Partner Two: It will change the job roles of lower levels of staff as they won’t have the data entry aspects but will be able to focus on work at a higher level.



Question Five: Do you think you will see a reduction in staff due to automation?

Partner One: No

Partner Two: No



Question Six: There has been research that has found that up to 47% of occupations are at risk due to automation with accountants rated as high risk? What do you think about this?

Partner Two: I’d disagree with that. I don’t think we are high risk.

Partner One: I’d agree with my partner.




Question Seven: In the same research Lawyers were regarded as being very low risk. Why do you think there is such disparity between the two professions?

Partner One: I’d assume that they have taken a very simplified view of what accountancy is, there is far more to it than just data entry. 

Partner Two: I’ve got to agree with that. I spend a lot of time looking at legislation, just the same as Lawyers so I can’t see how there can be such disparity.








Question Eight: Do you think then that low level staff could be automated even though you’ve said you don’t think you’ll see a reduction?

Partner One: I don’t think low level staff will be automated, some of what their job entails will be automated but that doesn’t mean their job will no longer exist.

Partner Two: Yes, I agree.



Question Nine: If low level staff and trainee’s tasks are to be replaced with automation, how will you make sure that staff are sufficiently experienced do deal with more complicated work?

Partner Two: I think we would have to change our training from teaching people how to do data entry to being able to analyse the data that comes out.

Partner One: I don’t think that is a very simple question to answer but I do think that the accounting bodies would need to take some responsibility of making sure it is built into their qualifications and continuing professional development courses.


Question Ten: Do you think that trainees should be trained in areas outside accountancy in order to meet the potential change in their job roles?

Partner One: I think as accountants we are sort after for more and more support from our clients so having a wider range of knowledge would help us meet the growing demands on ourselves. 

Partner Two: Yes, I can see broader knowledge being beneficial


Question Eleven: Would you agree then that those with higher levels of qualifications are least likely to see their role automated?

Partner One: Yes, I would agree.

Partner Two: Yes, I’d agree.



Question Twelve: Do you think that you may see an increase in the size of your workforce as you become more automated?

Partner One: I don’t think we will.

Partner Two: Potentially we might, it all depends on what information our clients want and what information HMRC want.



Question Thirteen: Xero conducted research in 2016 that found that 37% of small business owners feel that as automation increases they will be able to complete tasks themselves and that 59% felt that they wouldn’t need an accountant in ten years’ time. What do you think about this?

Partner Two: I still think there will be need for accountants in ten years’ time. There are aspects of accountancy that computers won’t be able to do as well as humans and certainly not as well as humans trained in accountancy.

Partner One: I question why so many business people think they can become accountants when it takes four or fives years to qualify whist taking numerous exams and then probably another five years gathering experience in order to be able to complete accounts that comply with all the legislation and to deal with the associated tax calculations whilst making the right and legitimate claims. 

Partner Two: We’ve been dealing with clients for years that have been undertaking some of the tasks themselves and frequently they don’t get those simple tasks correct so I can’t see how they can manage to get the more complicated tasks correct without the help of an accountant.

Partner One: Yes, once again it’s a simplification of what we actually do.



Question Fourteen: Do you think there will be a difference in how automation will impact small and medium sized firms and the large firms such as the big four?

Partner One: Its very difficult to answer that because the size of work that they do is considerably bigger than what we do so its difficult to know with any certainty how it will impact them, all I can really answer is how it will affect us.

Partner Two: Yes, I agree. Although we are both firms of accountants and auditors the work we do and they way we do it is completely different so its very difficult to give an informed decision. However, if automation does impact the accountancy industry, I imagine they would be effected more than we would as they have the resources to invest in the technology more so than we can.










Question Fifth teen: How do you feel your staff will take to the changes that may come with automation?

Partner Two: I think like previously they will adapt.

Partner One: Our younger staff who have grown up with technology I think will take it in their stride, its some of our more senior staff members who may take longer but I still think they’ll cope.




Question Sixteen: How do you expect clients to react to accountancy firms using automation technology?

Partner One: I think they already know we use automation to a certain extent now, so I imagine they will assume that we will be using it in the future as they will know it is on the market.

Partner Two: In a lot of cases I imagine they won’t even know that we will be using automation.



Question Seventeen: If increased automation led to job losses, how do you feel your clients would react then?

Partner One: I’m not sure we would get any reaction from them, none of them have ever enquired about our staff numbers before so I’m sure they wouldn’t after.

Partner Two: Their primary concern is making sure they are compliant, how we achieve that compliance is probably not something of interest to them.
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Individual Interviews

Question One: Can you give me a brief summary of your experience in the accountancy industry? 

Interviewee One: I started working in the industry in around 2008 and have gone on to take my exams with support of the firm and qualified as a chartered accountant in early 2017. I’ve only ever worked for the one firm but have worked within a number of roles within the firm and I’m currently undertaking the practical element of my audit certificate.

Interviewee Two: I started working in the industry around five years ago. I started off just doing very basic work as I was planning to go away to uni but before I did, the firm offered me the opportunity to work and train with them. I’m currently sitting my last couple of exams and will hopefully have qualified by the end of the year.


Question Two: Do you see the introduction of increased automation as a positive or a negative for the accountancy industry?

Interviewee One: As long as it works I see it as a positive. It should help to take away some of the tedious data entry aspects of the job.

Interviewee Two: I think it will be positive. There are a lot of areas where we have to spend countless hours typing figures into spreadsheets that a computer could probably do in about two minutes.


Question Three: Do you think your qualifications have adequately prepared you for the incoming changes?

Interviewee One: I think the exams just show what you can remember on the day. The real learning happens everyday in the office.

Interviewee Two: The topics seem to be slightly different to those taken by other people in the office previously so I guess they must be trying to make them applicable to the changes


Question Four: There has been research that has found that up to 47% of occupations are at risk due to automation with accountants rated as high risk. What do you think about this?

Interviewee One: That sounds quite extreme. Probably some of what we do can be automated and maybe some roles at big firms where they do more auditing but I can’t see it happening across the board.

Interviewee Two: That sounds way higher than I was expecting. I can’t see that happening.


Question Five: In the same report lawyers were regarded as low risk. Why do you think there is such disparity?

Interviewee One: Probably because they only thought of accounting as data entry. Which at the lowest level it sort of is but when further up its way more about what the figures mean and dealing with clients rather than typing numbers into spreadsheets

Interviewee Two: They probably just think all we do is type numbers into spreadsheets.


Question Six: Xero conducted research in 2016 that found that 37% of small business owners feel that as automation increases they will be able to complete tasks themselves and that 59% felt that they wouldn’t need an accountant in ten years’ time. What do you think about this?

Interviewee One: I’m not really surprised. I often see clients who think they can do things themselves and then two months down the line come in asking us to fix what they did wrong.

Interviewee Two: Xero supply the software that is looking at automation so I’m not really surprised that one of their reports says that. I don’t think it will happen though as I can’t see people being able to or wanting to deal with some of the complicated tax rules. Basic things I can see them doing but I don’t think that people won’t need accountants anymore.


Question Seven: Do you think we’ll see the biggest changes to firms due to automation in the next 2, 5 or 10 years?

Interviewee One: I’d say 10. Some things are happening now but I don’t see enough to make a big difference in the next couple of years

Interviewee Two: Either 5 or 10. It all depends on what the software people release, the quicker they release it and it works then the quicker we’ll see changes.

Question Eight: How do you think staff will feel about potential changes to their roles due to automation?

Interviewee One: I think they’ll be fine. People have been talking about this stuff for a few years so I can’t really see anyone being that surprised when things start happening.

Interviewee Two: It will probably be a bit mixed. Some people really don’t like when we get new software or there is an update so I guess those people won’t really like it.


Question Nine: Do you foresee that automation may lead to a decreased workforce?

Interviewee One: Potentially. I guess it depends on what it replaces and whether we can find enough work to replace what we lose.

Interviewee Two: Yeah I think it will but probably not for quite a few years.


Question Ten: Do you think there will be any adverse reaction from clients about an increased use of automation within the firm?

Interviewee One: Probably not. As long as we aren’t all automated and they still have people to talk to I think they won’t care.

Interviewee Two: Not really. I’m not sure whether they would know that we are using more automation.


Question Two

Years	AAT	ACA	ACCA	CIMA	Oher	2.0	3.0	7.0	0.0	1.0	


Question Three

Years	Audit	Annual Accounts	Bookkeeping	Payroll	Admin	6.0	20.0	10.0	3.0	3.0	


Question One

Years	Under 5	5 - 10	10 - 20	20 - 30	30+	6.0	5.0	5.0	3.0	6.0	
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