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Introduction
The environment in which professional accountants work and function is subject to constant 
change. In the last decade, these changes were primarily attributed to advances in information 
technology and the globalisation of economies on a large scale (Tan & Laswad 2018). More recently, 
these challenges have shifted focus to the Fourth Industrial Revolution (Industry 4.0) and its impact 
on the required skills set of the future generation professional accountants (Gray 2016). 
Consequently, there can be no doubt that Industry 4.0 will have a profound impact on the education 
of professional accountants (Burrows 2017; Gray 2016; Strauss 2016; UWN 2016; World Economic 
Forum 2016). Specifically, this impact will be reflected in a stronger focus on soft skills to ensure the 
relevance of the accountancy profession in the context of Industry 4.0 (Baldwin, Brown & Trinkle 
2006; Meads 2017; Rudman & Sexton 2017; Schwab 2016; Van Oordt & Sullivan 2017; World Economic 
Forum 2016).

Orientation
Over the last decade, extensive research has been conducted on the soft skills expected from 
accounting graduates (Chen 2013; Milliron 2012; Siriwardane, Low & Blietz 2015; Tan & Laswad 
2018; Wells et  al. 2009). Most of these studies have been conducted from  the  perspective of 
accounting programme providers (universities), future employers of accounting graduates or 
accountancy professional bodies. The majority appears to conclude that accounting education 
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fail[s] to meet the expectations of employers or [is] not 
concurrent with the requirements of the real world of business 
(Agyemang & Unerman 1998; Birkett 1993; Brown & 
McCartney 1995; Burrows 2017; Hassall et al. 2005; 
Hutchinson & Fleischman 2003; Kim, Ghosh & Meng 1993; 
Mohamed & Lashine 2003; NCVER 2003; Usoff & Feldmann 
1998; UWN 2016). These studies also suggest that the 
accounting programme has the main responsibility to 
develop entry-level accountants’ soft skills (Ashbaugh & 
Johnstone 2000; Bonk & Smith 1998; Boyce et al. 2001; 
Greenberg 1997; Henderson 2001; Howieson 2003, 2014; 
Institute of Chartered Accountants Australia [ICAA] 1998; 
Jackson & Cherrington 2002; Johnstone & Biggs 1998; Kern 
2002; Sergenian & Pant 1998; Tempone & Martin 2003; 
Tinker  & Feknous 2001). As a result, concerns might once 
again emerge regarding current accounting programmes, 
and specifically their ability to ensure the professional 
development of entry-level accountants’ soft skills in order to 
sufficiently address the demands of Industry 4.0.

Various authors often suggest that the accounting programme 
is seen as being primarily responsible for the development 
of  soft skills (Ballantine & McCourt Larres 2009; Barac & 
Du Plessis 2014; Bui & Porter 2010; Courtis & Ziad 2002; 
UWN 2016). Moreover, as indicated in the competency 
frameworks of various accountancy professional bodies, 
accounting programmes must include the development of 
soft skills in their curriculum (South African Institute of 
Chartered Accountants [SAICA] 2014). In fact, by 2025 the 
World Economic Forum (WEF) predicts that entry-level 
accountants with well-developed soft skills will be a ‘key 
ingredient’ for the success of their future world of work, 
given the anticipated impact of Industry 4.0 on the 
accountancy profession as  a  whole (Olivier 2017; World 
Economic Forum 2016).Within  this context, there exists 
a  need to look beyond the  perceptions of accounting 
programme providers (universities) (Craig 2015; International 
Accounting Education Standards Board [IAESB] 2014; 
Jackling & De Lange 2009). Therefore, a transformative 
approach is required that expands on the thinking about the 
‘type’ of soft skills to be developed by universities in order to 
meet the demands of Industry 4.0 (Barac & Du Plessis 2014; 
Olivier 2017; Schwab 2016; Wunsche 2016).

Objective and limitation
Entry-level accountants are key stakeholders in accounting 
education, and they can offer a unique perspective in 
identifying the soft skills that an accounting programme has 
developed (Barac 2009; Steenkamp 2012; Watty, Jackling & 
Wilson 2012). Hence, their perceptions would make a 
valuable contribution to the debate as to whether a university 
accounting programme is developing the relevant soft skills. 
Accordingly, the overarching objective of our study is to 
inform stakeholders in accounting education about ‘how’ 
accounting graduates perceive the development of Industry 
4.0 soft skills during a university accounting programme.

To explore the perceptions of South African entry-level 
chartered accountants (CAs[SA]) regarding the development 
of soft skills, we formulated the following research questions:

•	 Are entry-level CAs(SA) aware of the required soft skills 
in terms of Industry 4.0?

•	 What are the perceptions of entry-level CAs(SA) about 
the role which a university accounting programme plays 
in developing Industry 4.0 soft skills?

•	 Is the university accounting programme perceived by 
entry-level CAs(SA) to develop the soft skills required by 
Industry 4.0?

•	 To what extent do entry-level CAs(SA) perceive a 
university accounting programme to have developed the 
soft skills demanded by Industry 4.0?

One of the limitations of the study is its focus on 
the  South  African Institute of Chartered Accountants 
(SAICA)-accredited university accounting programme 
providers and accounting graduates aspiring to become 
CAs(SA) (see the ‘Study framework’ section). Consequently, 
the findings may not be representative of the views of non-
SAICA-accredited programme providers or graduates not 
entering the CA(SA) profession, for example, the South 
African Institute of Professional Accountants (SAIPA). 
However, because of the global standing of the SAICA, the 
findings could be of interest to non-SAICA-accredited 
accounting programmes in South Africa.

Contribution
This study contributes to the extant knowledge on entry-level 
accountants’ soft skills (specifically those related to Industry 
4.0) by exploring their views on the development of these skills 
during an accounting programme. Heeding the suggestion 
that graduates’ perceptions play an important role (Barac 2009; 
Paisey & Paisey 2004; Steenkamp 2012), we  used a novel 
approach to explore the research questions. Unlike most prior 
studies related to soft skills development, which are mainly 
focused on the perceptions of academics, employers or 
professional bodies (Tan & Laswad 2018), we  used a 
questionnaire to determine the perceptions of entry-level 
CAs(SA) regarding the extent to which soft skills were 
developed during an accounting programme. Hence, applying 
the suggestion by Kennan et al. (2009), obtaining the views of 
the CAs(SA)s, as the recipients of the soft skills, could provide 
a clearer understanding of the extent to which these skills were 
perceived to be developed within the accounting programme. 
These ‘grassroots’ perspectives make a valuable contribution 
to the debate on whether or not current accounting programmes 
are effective and, indeed, whether they are the ‘perfect home’ 
for teaching soft skills.

The contribution of our study is therefore threefold: it 
provides useful insights into (1) the value that entry-level 
CAs(SA) accord to the development of soft skills within a 
university environment, (2) the extent to which they perceive 
the soft skills to be developed and (3) supporting academics 
who believe that certain soft skills are better developed 
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outside the accounting programme, for example, during an 
SAICA-accredited training programme of 3 years prior to 
entering the CA(SA) profession. The findings should also be 
of interest to accounting professional bodies and the academic 
community at large, as a university accounting programme 
has a social responsibility to meet the demands of employers 
of future accountants (Tan & Laswad 2018).

The article is organised as follows. The next section reviews 
the literature dealing with the impact of Industry 4.0 on 
entry-level accountants’ soft skills development and where 
such skills could be best developed. This is followed by a 
discussion of the framework used. The research method and 
findings are then presented. The final section concludes 
with implications for educating future generation CAs(SA), 
with specific focus on well-developed soft skills.

Literature review
The literature review covers three broad topics: (1) the 
demands of Industry 4.0, (2) the impact of developing 
entry-level accountants’ soft skills and (3) the importance of 
developing such skills by a university accounting programme.

Industry 4.0 and its impact on the education of 
entry-level accountants
The late 18th century marked the first industrial revolution, 
with steam power revolutionising the industry (Davis 2016). 
A second revolution occurred during the 19th century, when 
electricity and assembly lines led to mass production. This 
was followed by the third industrial revolution in the 1960s, 
with advances in computing (Davis 2016). Currently, a 
another revolution is taking place. Known as the Fourth 
Industrial Revolution (Industry 4.0), it is seen as the ‘next 
evolution of automating processes, making them smarter 
and better’ (Schwab 2016). Originating in Germany, Industry 
4.0 is a strategic initiative to provide advanced manufacturing 
solutions (Schwab 2016), which could have a beneficial 
impact on companies’ profits globally.

The WEF defines Industry 4.0 as ‘the possibilities of billions 
of people connected by mobile devices, with unprecedented 
processing power, storage capacity and access to knowledge 
as unlimited’ (Schwab 2016). The accountancy profession is 
undoubtedly linked to the challenges that Industry 4.0 brings, 
as it is anticipated that a significant portion of the roles and 
responsibilities of future generation accountants will be 
automated (Schwab 2016). Accordingly, the accountancy 
profession must ‘reinvent itself, in order to remain relevant’ 
(Olivier 2017). The role of the accounting programme is 
therefore emphasised in equipping students with the 
necessary skills to adapt to Industry 4.0, which is directly 
relevant to this study.

Undoubtedly Industry 4.0 will have a profound impact on 
the world, business and how humans conduct their daily 
jobs − it will be ‘the future world of work’ (Schwab 2016). 
Consequently, the knowledge, qualities and skills of newly 

qualified accountants are also likely to change. In fact, the 
WEF’s Future of Jobs report suggests that approximately 35% 
of core skills of the accountancy profession is likely to change 
between 2015 and 2020 in order to meet the  demands of 
Industry 4.0, thereby ensuring the relevance of the profession 
globally (World Economic Forum 2016). The  impact of 
Industry 4.0 will therefore need to be considered in such a 
way that the future generation of professional accountants 
is educated in order to maintain the relevance of the 
profession in the years to come (Craig 2015).

Globally, accountancy professional bodies are well aware of 
the need to change in order to remain relevant and, as the 
institutions responsible for developing accountants’ 
professional competence, it has begun to ask critical questions 
to address the anticipated changes of Industry 4.0. For 
example, in South Africa, the SAICA has asked the following 
questions: (1) what competencies should aspirant CAs(SA) be 
equipped with to ensure that they remain relevant once they 
enter the profession and workplace?, (2) how should existing 
CAs(SA) change their skills mix in order to remain relevant?, 
(3) what impact will changing technology have on the future 
role of CAs(SA)? and (4) what will happen to the  accounting 
profession if the necessary steps are not taken to remain 
relevant?

It is still uncertain, however, as to exactly what skills set 
aspirant CAs(SA) will need to acquire to ensure their future 
relevance. The SAICA’s CA 2025 project is therefore 
investigating what these qualities, skills and competencies 
are likely to be (Olivier 2017). Once finalised, the SAICA 
competency framework will be amended, but it is likely to be 
reflected in greater importance accorded to the development 
of appropriate soft skills prior to entering the CA(SA) 
profession (Olivier 2017).

Changes in the required skills set of future 
generation accountants
Over the last decade, many researchers have argued that 
the  traditional role of a professional accountant as a ‘score 
keeper’ is no longer relevant (Picard, Durocher & Gendron 
2014:197). Instead, professional accountants should add value 
to business entities as responsible business leaders (SAICA 
2014). In the past, some professional accountants attributed 
their job success, in the broad field of accountancy, solely to 
their technical accountancy knowledge obtained during an 
accounting programme (Rebele 1985). However, research has 
challenged the notion that technical accountancy knowledge 
ranks above soft skills (Agyemang & Unerman 1998; Birkett 
1993; Brown & McCartney 1995; Hassall et al. 2005; 
Hutchinson & Fleischman 2003; Kim et al. 1993; LaFrancois 
1992; Mathews, Jackson & Brown 1990; Mohamed & Lashine 
2003; NCVER 2003; Usoff & Feldmann 1998). Instead, many 
employers now simply presume entry-level accountants’ 
technical accountancy knowledge (Bui & Porter 2010; Burrows 
2017; UWN 2016). Instead, soft skills are now considered 
to  contribute to their career success as well as meeting 
the  expectations and requirements of newly qualified 
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professionals (Agyemang & Unerman 1998; Birkett 1993; 
Brown & McCartney 1995; Burrows 2017; Hassall et al. 2005; 
Hutchinson & Fleischman 2003; Kim et al. 1993; LaFrancois 
1992; Mathews et al. 1990; Mohamed & Lashine 2003; NCVER 
2003; Usoff & Feldmann 1998; UWN 2016).

The changes being brought on by Industry 4.0 could once again 
create tension between employers and education providers as 
the job market is likely to continue to expect accounting 
programme providers to equip accounting graduates with the 
requisite soft skills. This is particularly relevant within the 
context of the soft skills demanded by Industry 4.0.

The International Federation of Accountants (IFAC) affirms 
that the expectations of accounting graduates as a result of 
Industry 4.0 emphasise the need for greater soft skills 
development (Burrows 2017; IFAC 2015, 2017; Schwab 2016; 
Strauss 2016; TT 2014). As a result, the requirements for these 
skills have been stipulated by the International Accounting 
Education Standards Board (IAESB). The IAESB has 
produced International Education Standard 3 (IES 3) which 
deals with such skills (IFAC 2015, 2017). It also highlights the 
importance of the nature and definition of such skills.

The importance of soft skills is also recognised by the 
American Institute of Certified Public Accountants (AICPA) 
in its publication, The Core Competency Framework for Entry 
into the Accounting Profession (AICPA 2010). This publication 
responded to the historic expectations and requirements for 
entry-level accountants’ soft skills. The latter is but one 
example of many international trends where professional 
accounting bodies develop new competency frameworks 
(Jackling & De Lange 2009).

Study framework
Globally, there are several skill frameworks provided by 
governments, business communities, professional bodies 
and academics (Tan & Laswad 2018). For example, in 
Australasia, the Australian Qualifications Framework (AQF) 
and the New Zealand Qualifications Framework (NZQF) 
articulate the standards for qualifications in Australia and 
New Zealand in terms of the skills required for entry-level 
accountants. To ensure that South Africa (as a developing 
country) remains competitive in the global knowledge-based 
economy, the South African Qualifications Authority (SAQA) 
identified a framework to ensure that aspirant CAs(SA), 
amongst others, develop the necessary soft skills (SANQA 
2012). These skills, applied at the highest level of proficiency 
and combined with specific competencies, form a vital 
relationship which results in a value-adding competence that 
is unique to the CA(SA) profession (SAICA 2014).

As with numerous accounting professions, South Africa has 
its own framework which specifically deals with the 
competencies of the CA(SA) profession. The SAICA’s 
competency framework specifically emphasises the 
development of soft skills (SAICA 2014). Hence, entry-level 
CAs(SA) should have acquired soft skills during the SAICA 

qualification process through, amongst others, a university 
accounting programme (SAICA 2014).

The IAESB of the IFAC historically reviewed its standard on 
skills to meet the challenges of the changing business world in 
which professional accountants work and function (IFAC 2017). 
Hence, the IES 3 Initial Professional Skills was drafted, which 
came into effect on 01 July 2015 (Tan & Laswad 2018). The 
standard identifies five skills: (1) intellectual, (2) technical and 
functional, (3) personal, (4 interpersonal and communication 
and (5) organisational. A charted accountant (CA) is required to 
integrate the latter with technical competence (typically 
acquired through a university accounting programme) and 
professional values, ethics and attributes in order to demonstrate 
professional competence. O’Connell et al. (2015) consider that 
accounting education (the accounting programme) is primarily 
responsible for, amongst others, the initial professional 
development of CAs (i.e. professional competence).

The WEF predicts the ‘top 10 skills [for entry-level/aspirant 
CA(SA)’s] to thrive in Industry 4.0 by 2020’ as (1) complex 
problem-solving, (2) critical thinking, (3) creativity, (4) people 
management, (5) coordinating others, (6) emotional intelligence, 
(7) judgement and decision-making, (8) service orientation, (9) 
negotiation and (10) cognitive flexibility (World Economic 
Forum 2016). Although the mix of soft skills required by 
Industry 4.0 is not significantly different from the WEF’s 2015 
predictions, the importance accorded to each skill has shifted. 
Hence, well-developed soft skills have become increasingly 
more important in the accountancy profession, especially in 
meeting the demands of Industry 4.0. For example, in 2015, 
critical thinking was considered the fourth most important skill 
for a professional accountant, whereas by 2020 the WEF 
predicts that this skill will move up to the second place. 
Creativity is also predicted to move up to third place, whereas 
in 2015 it was in 10th place. Emotional intelligence is also 
expected to rise in prominence as it appears to have never been 
a skill expected from accountants. Complex problem-solving 
still remains the most important soft skill for 2020.

It is clear that soft skills are regarded as crucial and directly 
linked to the career success of future professional accountants 
to be responsible business leaders. Various studies argue 
that  ‘accountancy education has failed to deliver suitably 
qualified entry-level accountants, who meet the expectations 
and requirements for entering the profession’ (Jackling & 
De Lange 2009:187). The latter is largely reflected in the belief 
that, historically, entry-level accountants did (Jackling & 
De Lange 2009):

[N]ot possess the important soft skills such as communication, 
life-long learning, teamwork, critical and strategic thinking, 
leadership and problem-solving skills in order to meet the 
expectations and requirements for newly qualified professional 
accountants. (p. 189)

As the founding member body of the Chartered Accountants’ 
Group of Eight (CAGE), the SAICA (2014:10) defines the 
professional competence of a CA(SA) as ‘the broad range of 
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knowledge, skills, attitudes and behaviour that together 
account for the ability to deliver a specified professional 
service’. This includes (SAICA 2014):

[B]eing able to perform a particular task while applying, or 
brining to bear, the soft skills that are characteristic of CA(SA)’s 
to the level of proficiency defined as appropriate by the 
profession. (p. 8)

Hence, the SAICA’s soft skills are ‘the professional qualities 
and skills that all CAs are expected to bring to all tasks – the 
“how” of a CA’s work’ (SAICA 2014:8). These are categorised 
into three areas: (1) ethical behaviour and professionalism, 
(2) personal attributes and (3) professional skills (SAICA 
2014). The SAICA does not prescribe to the accounting 
programme the level of proficiency to be achieved in soft 
skills as it acknowledges that some of these skills could be 
better taught during a period of practical experience prior to 
entering the profession (i.e. a traineeship in the ‘real world of 
business’) (SAICA 2014). Nonetheless, the accounting 
programme is held responsible for developing these skills. 
However, it is not clear what level of proficiency aspirant 
CAs(SA) should display in soft skills, specifically those 
demanded by Industry 4.0.

The SAICA’s competency framework acknowledges the 
requirements for entry-level accountants entering the profession 
(SAICA 2014) and, more specifically, the changes that need to 
occur in response to Industry 4.0 (Olivier 2017). The SAICA’s 
framework therefore highlights soft skills to address these 
requirements. In the current version, these include (1) problem-
solving, (2) leadership, (3) professionalism, (4) strategic 
thinking, (5) time management, (6) verbal communication, 
(7) listening, (8) writing, (9) teamwork, (10) influencing others, 
(11) critical thinking and (12) ethical awareness (SAICA 2014; 
SANQA 2012; Viviers 2016). These qualities and skills, when 
applied at the highest level of proficiency and combined with 
specific competencies, form a vital relationship which results in 
a value-adding competence that is unique to the CA(SA) 
profession (SAICA 2014:8). As shown in Table 1, the SAICA 
competency framework sets out three different levels of 
proficiency to which soft skills can be developed. Because the 
SAICA framework is internationally recognised (Tan & Laswad 
2018), we use these three levels of proficiency as the benchmark 
to analyse the extent to which soft skills are perceived to be 
developed during a university accounting programme from 
the viewpoint of entry-level CAs(SA).

During the 1990s, Birkett (1993) developed a set of competency-
based standards for professional accountants in Australia and 
New Zealand, which were ultimately adopted by the majority 
of accounting bodies in Australia and New Zealand (Certified 
Public Accountants Australia [CPA] Australia, Institute of 
Chartered Accountants Australia [ICAA] and the Institute of 
Chartered Accountants of New  Zealand [ICANZ]). The 
SAICA, as the professional body for South African CAs (with 
a high global standing), is the founding member of the Global 
Accounting Alliance (GAA) and CAGE. Hence, the SAICA is 
well respected for ensuring the pre-eminence of the 
South African CA designation and is accordingly valued as a 

‘trustworthy, reliable and internationally admired and 
recognised designation’ (Oliver 2017).

The CAGE member bodies include, amongst others, NZICA 
and ICAA; as a result, the SAICA’s competency framework 
also incorporates Birkett’s (1993) taxonomy of professional 
(soft) skills, which classifies skills into two main groups: 
(1)  cognitive and (2) behavioural. His taxonomy further 
identifies three dimensions of behavioural skills: (1) personal, 
(2) interpersonal and (3) organisational. Birkett (1993:148) 
also notes that ‘professional work [such as that of a 
professional accountant] requires action, that is supported by 
decision processes. Accordingly, it involves exercise of 
instrumental skills, supported by intellectual skills’. He also 
suggests that both cognitive and behavioural skills are likely 
to ‘parallel typical patterns of career progress’. Hence, 
‘initially drawing on technical and personal skills followed 
by analytical/constructive and interpersonal skills whilst 
appreciative and organisational skills surface at a more 
advanced career stage’ (i.e. practical experience). (p. 150)

In summary, most competency frameworks applicable to the 
accountancy profession share some common elements 
regarding the basic or fundamental skills, people-related skills, 
conceptual or thinking skills, personal skills, and attributes and 
skills related to the ‘real world of business’ and community at 
large (Tan & Laswad 2018) and are notably evident for the 
CAGE member bodies. However, Industry 4.0 will have a 
profound impact on such competency frameworks, 
incorporating or placing greater emphasis on the development 
of skills such as complex problem-solving, critical thinking, 
creativity, people management, coordinating others, emotional 
intelligence, judgement and decision-making, service 
orientation, emotional and cognitive flexibility. For this study, 
we refer to the requirements suggested by the WEF in its 2016 

TABLE 1: The meaning of South African Institute of Chartered Accountants’ 
levels of proficiency used as a benchmark.
Level Description

Level 1 Not developed
Level 2 Developed to the basic level of proficiency which requires an 

awareness of the key ideas and principles within a specific area 
of competence. Demonstration of technical expertise or detailed 
knowledge in this area is not required. The candidate identifies and 
explains the significance of the competency and the types of 
circumstances in which it would arise or be applied.

Level 3 Developed to the intermediate level of proficiency. At this level, the 
candidate needs to demonstrate an understanding of the requirements 
of the task and identify and apply the required professional skills, 
including basic quantitative and qualitative analysis, to perform the 
task on a preliminary basis (recognising that a review by more senior 
staff may still be necessary). An intermediate understanding of the 
subject matter is required. Complex calculations are not required. 
Integration with other competencies is straightforward and is of limited 
complexity. Level 3 includes Level 2 proficiency.

Level 4 Developed to the advanced level of proficiency which requires a 
candidate to complete all elements of a specified task successfully; 
therefore, an advanced understanding of the subject matter is needed. 
Relevant soft skills and reflective capacity should be demonstrated at 
the advanced level. Technical skills expected to be demonstrated at 
this level include performing complex calculations and deciding on an 
appropriate course of action. Proficiency at Level 4 is demonstrated 
when the problem is clearly identified and thoroughly analysed or 
when a situation is evaluated, and useful recommendations are made. 
This level of proficiency includes proficiency levels 2 and 3.

Source: South African Institute of Chartered Accountants (SAICA), 2014, Competency 
framework. Competencies of a CA (SA) at the point of the Initial Test of Competence (ITC) 
(assessment of core technical knowledge), viewed 10 January 2019, from https://www.saica.
co.za/Portals/0/LearnersStudents/documents/Detailed_Guidance_tothe_competency_
framework_for_the_academic_programme_Updated_and_approvedJuly_2014.pdf. 
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Future World of Work report, IES 3 (2015) and the SAICA 
competency framework (2014), as these have identified a 
comprehensive list of skills which is internationally recognised. 
We therefore place specific emphasis on the development of 
aspirant or entry-level CA(SA)’s soft skills development as 
required by Industry 4.0.

Additionally, we take into consideration the framework 
developed by Birkett (1993), which classifies ‘soft skills’ 
under two broad categories: (1) cognitive and (2) behavioural.

Cognitive skills are sub-categorised into two further 
dimensions:

•	 Routine/technical skills – described as following defined 
routines with some mastery (e.g. tasks to be performed 
are defined and performance involves exercising pre-
focused and pre-developed skills).

•	 Intellectual skills – a combination of Birkett’s analytical 
and appreciative skills, relating to the ability to solve 
problems, make decisions and exercise professional 
judgement.

Behavioural skills are sub-categorised into three further 
dimensions:

•	 Personal skills – the ability to handle oneself in 
challenging, stressful or conflicting situations as well as 
situations exposed to time pressure and change (e.g. 
having a positive, proactive and reflective attitude about 
one’s own performance).

•	 Interpersonal skills – involves the ability to achieve 
outcomes through interpersonal interactions (e.g. people 
skills, listening, empathy, communication, motivation, 
and team work and management).

•	 Organisational skills – entails the ability to achieve 
outcomes though the use of organisational networks (e.g. 
accessing and using power and culture, building and 
activating intra- and inter-organisational networks or 
representing an organisation).

Figure 1 shows the Industry 4.0 skills framework used in this 
study, based on the WEF’s 2016 Future World of Work report, 
the SAICA’s competency framework (2014) soft skills as well 
as the framework suggested by Birkett (1993).

It is important to note that this study does not include the 
development of aspirant CA(SA)’s technical skills in 
accountancy depicted by Birkett’s (1993) taxonomy, 
specifically dealing with routine/technical skills. This is 
because the focus of this study is on the development of 
entry-level CA(SA)’s soft skills during a university accounting 
degree, that is, accounting programme.

Research methodology
Research method
The research questions were addressed by following a two-
pronged approach. Firstly, a literature review was performed 

exploring Industry 4.0 and its impact on the education of 
aspirant CAs(SA) as well as the changes in the required skills 
set of future generation professional accountants. Accordingly, 
it was revealed in the framework of the study that a university 
accounting programme should focus more on the development 
of soft skills as these are the skills demanded by Industry 4.0. 
It was further determined that the current accounting 
programme fails to deliver entry-level CAs(SA) who display 
competence in soft skills.

Data collection
A questionnaire was used to gather data. This method is 
supported by Henning, Van Rensburg and Smit (2004:3, as 
quoted in Marx 2008:cccIxxiv) who emphasise the ‘importance 
of capturing the perceptions of subjects in a population’ in 
response to a research question. A questionnaire was regarded 
as the most appropriate research instrument, primarily 
because of the large population anticipated for the empirical 
work. This choice is supported by Coetzee (2004:7.2), who 
states that a ‘questionnaire entails a large number of 
respondents answering a set of questions, with the aim of 
obtaining their perceptions pertaining to a research problem’. 
Questionnaires are also described as the ‘interface between 
the respondent and the researcher’ (Anon 2009). They are 
used to ‘obtain information about prevailing conditions in a 
planned way’ (Behr 1988, as quoted in Thomas 2000:33). They 
also give information on ‘what a subject knows’ (Creswell 
2013; Kleinbaum & Klein 2012; Miles, Huberman & Saldana 
2014; Salant & Dillman 1994, as quoted in Hulsart 2002:52).

Because of the high standing of the SAICA’s Assessment of 
Professional Competence (APC – the final assessment prior to 
aspirant CA(SA)’s entering the CA(SA) profession) (SAICA 
2017) as well as the SAICA’s support of this study, the 
questionnaire was distributed to all entry-level accountants in 
South Africa who successfully completed the SAICA 
November 2016 APC. Accordingly, the target population 
consisted of the 2247 students who passed the November 2016 
APC. It was assumed that this cohort would have a sound 
grasp of what would be expected from them to demonstrate 
professional competence in terms of the SAICA’s soft skills, as 
these are assessed as part of the APC. It was thus accepted by 
the researchers that ‘respondents would exercise the necessary 
diligence and due care in completing the questionnaire’ 
(Marx 2008:cccIxxxii) as these respondents could be described 
as ‘a group of individuals who have one or more characteristics 
in common, that are of interest to the researchers’ (Best & 
Kahn 1998:12, as quoted in Hulsart 2002:53).

Teaching soft skills includes the ‘use of appropriate 
Information Technology software tools’ (SAICA 2014). The use 
of ordinary mail, telephone or facsimile to distribute the 
questionnaire could therefore be perceived as being ‘old 
fashioned’. Most entry-level CAs(SA) are assumed to have 
access to work email and/or a personal email address. This 
assumption is made because the SAICA provides details 
regarding the SAICA APC to candidates by means of email 
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communication. The researchers therefore used email to 
distribute the questionnaire to the target population. The email 
distribution method contained a link to a website, where the 
questionnaire could be answered, and the data could be 
recorded. Ethics approval was obtained from the University of 
Johannesburg. The SAICA distributed the questionnaire on 
behalf of the researchers. An independent statistical consultant 
was appointed to create a website and control the online 
administration and recording of the data as well as validating 
the accuracy of the statistical analysis and interpretations.

The use of a questionnaire as a method of gathering data is 
sometimes discouraged as it could result in a low response 
rate (Creswell et al. 2007:157; Mouton 2001:153). This study 
yielded a response rate of 40.77%. Marx (2008) asserts that 
questionnaire response rates in South Africa generally range 
between 25% and 38%. As a result, the response rate achieved 
for this research (40.77%) was deemed to be acceptable when 

compared to the benchmark suggested by Marx (Marx 2008 
as quoted in Brewer 2001; Hadden 2002; Weiss 2005). The 
response rate of this research therefore contributes to the 
reliability and usefulness of the information. Additionally, it 
could also be interpreted as confirming the importance of 
soft skills, based on the perception of entry-level CAs as 
summarised in Table 2.

Analysis
We used IBM Statistical Package for the Social Sciences (SPSS) 
version 24, a statistical analysis software package, to generate 
the frequency and mean analysis. Accordingly, descriptive 
statistical analysis was performed to address research 
question 1: ‘are entry-level CAs(SA) aware of the required 
soft skills in terms of Industry 4.0?’

Research question 2, ‘what are entry-level CA(SA)’s perceptions 
of the role which a university accounting programme plays in 

FIGURE 1: Industry 4.0 skills framework. 
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developing the Industry 4.0 soft skills?’, was approached by 
analysing descriptive frequencies and mean analysis. An 
exploratory factor analysis was performed to refine the soft 
skills included in this study into the categories proposed by 
Birkett (1993), as used in the framework of the study. 
Accordingly, research questions 3 and 4 could be addressed 
through inferential statistical analysis, that is, (1) an exploratory 
cluster analysis and multivariate analysis of variance 
(MANOVA) in order to determine the impact of various 
independent variables on the development of the soft skills (i.e. 
dependent variable). The MANOVA was considered the most 
appropriate tool (Crichton, Playfoot & Adams 2014; Everitt 
et  al. 1991) as we were particularly interested in the inter-
relationship between the independent variables in the study.

Ethical considerations
This article followed all ethical standards for a research with-
out direct contact with human or animal subjects.

Results and discussion
This section discusses the results of the study. It firstly explores 
respondents’ awareness about the soft skills required by 
Industry 4.0 and the role which the accounting programme is 
perceived to play within this context. This is followed by a 
discussion of the extent to which the soft skills are being 
developed, using the SAICA’s levels of proficiency as a 
benchmark (see Table 1). Consequently, recommendations are 
made for possible improvements to address the current 
shortfall of entry-level CAs(SA) with well-developed soft skills.

Awareness of entry-level chartered accountants 
in South Africa about the soft skills required by 
Industry 4.0
Our findings showed that all respondents were aware of the 
need for well-developed soft skills in order to be successful in 
today’s changing world of business. However, only 58.50% of 
respondents were aware of the impact of Industry 4.0 on their 
future world of work. A large proportion of respondents 
(41.50%) were unaware of the specific soft skills demanded 
by Industry 4.0, while those who were aware stated that it 
was only during their practical experience (in the form of a 
traineeship) that this awareness was created. Hence, it can be 
concluded that the awareness of the soft skills was not created 
by the university accounting programme.

The findings also suggested that the accounting programme 
could improve on the way it develops soft skills. This is because 
only 58.52% of respondents indicated that it was the accounting 
programme which made them aware of the soft skills specific 
to the SAICA competency framework. Moreover, the majority 

of respondents (51.09%) stated that the accounting programme 
only played a moderate role in developing soft skills. A small 
percentage of respondents (9.17%) viewed the accounting 
programme as playing a crucial role in this regard. This is 
explained by most respondents (66.81%) considering their 
practical experience (in the form of a traineeship) as playing a 
crucial role instead. These findings appear to be generally in 
line with what various authors have suggested, that is, practical 
experience is more effective to develop soft skills.

Based on the aforementioned discussion, this study makes 
the following recommendations:

•	 Accounting programme providers should place greater 
focus on making aspirant CAs(SA) aware of the 
importance of developing soft skills effectively, as 
stipulated in an accountancy professional body’s 
competency framework

•	 Accounting programme providers should place greater 
focus on making aspirant CAs(SA) aware of Industry 4.0, 
and specifically its impact on their future world of work.

The development of Industry 4.0 soft skills
Table 3 shows that the development of time management 
dominates the development of the 14 soft skills investigated in 
this study, as the average level of proficiency is the highest 
(mean = 3.34). This is because the majority of respondents 
(48.47%) indicated that the university accounting programme 
developed their time management skills to the advanced level 
of proficiency. Accordingly, these respondents could complete 
all the elements of time management successfully, as per the 
benchmark in Table 1. The mean (3.34) also shows that the 
overall group of respondents perceived time management to 
be developed to the intermediate level of proficiency. This is 
because the mean appears to be closer to 3 (i.e. the intermediate 
level of proficiency). This therefore demonstrates an 
understanding of the requirements to effectively manage time 
or not being able to manage it without guidance or mentoring.

Both creativity and emotional intelligence appear to be the 
least developed skills (mean for both these skills = 1.49). This is 
because of the majority of respondents stated that these skills 
were not developed by the university programme. In both 
cases, 50.97% of respondents indicated that these skills were 
not developed, whereas the remainder (49.02%) were of the 
opinion that these were only developed to the basic level of 
proficiency (Level 2 – see Table 1). It is interesting to note that 
there is a correlation between the development of creativity 
and emotional intelligence. This is because respondents who 
selected the basic level of proficiency for creativity made the 
same selection for emotional intelligence and vice versa 
(p < 0.05). The inverse is also true, that is, respondents who 
stated that the university accounting programme did not 
develop their creativity indicated the same for the development 
of their emotional intelligence (p < 0.05).

Complex problem-solving, listening and critical thinking were 
perceived to be developed to the intermediate level of 
proficiency (mean = 3.06 for each of the three skills). For 

TABLE 2: Response rate.
Description Number %

Target population (Total) 2247 100.00
Received 916 40.77
Partially completed 0 0.00 
Not completed 1331 59.23
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complex problem-solving, which is the most important soft 
skill in terms of Industry 4.0, the majority of respondents 
(46.72%) indicated that their ability to solve complex problems 
was developed to the intermediate level of proficiency. Some 
respondents (31%), however, indicated that this skill was 
developed to the advanced level. Only 3.06% considered that 
the accounting programme had not developed their complex 
problem-solving skills at all. The majority of respondents 
(39.30%) viewed the university accounting programme as 
developing their ability to listen to the intermediate level of 
proficiency, whereas 43.23% were of the opinion that their 
ability to think critically was developed to the intermediate 
level. Only 36.24% and 33.62%, respectively, indicated that 
such a programme developed their ability to listen and think 
critically to the advanced level of proficiency.

Refining the development of Industry 4.0 soft 
skills: Evidence from an exploratory factor analysis
An exploratory factor analysis was conducted on the soft skills 
included in this research using maximum likelihood extraction 
and direct oblimin rotation to determine the unidimensionality 
of each of these skills. Hence, exploratory factor analysis 
explored and identified similar behaviour of the individual 
soft skills included in the total data set (Field 2013).

The appropriateness of performing an exploratory factor 
analysis was determined with reference to the Kaiser-Meyer-
Olkin (KMO) measure of sampling adequacy and Bartlett’s 
test of sphericity. It indicated that the data applicable to the 
development of soft skills were appropriate for exploratory 
factor analysis because the KMO was 0.878, which is above 
the benchmark of 0.6, while Bartlett’s test of sphericity was 
0.000 (i.e. p < 0.05) (Field 2013).

The question remains whether the soft skills included in this 
research were unique and consequently form specific factors. 
Table 4 shows that the soft skills included in this research 
were represented by three factors (i.e. constructs/themes) 
based on the eigenvalue criterion (eigenvalue > 1) (Field 2013). 

This indicated that a mix of soft skills included in this 
research was associated with similar behaviour in the data 
and that their behaviours were not unidimensional. 
Accordingly, each of the three factors appeared to be unique 
and, hence, each skill was represented by a specific factor 
(i.e. a specific construct/theme) as indicated in Table 4.

Soft skills relating to professionalism, ethical awareness, 
creativity and emotional intelligence resulted in a combination 
of similar responses. As shown in Table 3, the frequency 
regarding the level of proficiency and mean for both 
professionalism and ethical awareness were similar. 
Consequently, the respondents regarded both professionalism 
and ethical awareness as being developed to the basic level of 
proficiency (Level 2 – see Table 1). This was also evident for 
creativity and emotional intelligence. The frequencies and 
mean scores for both these skills were similar (see Table 3). 
Hence, when performing the exploratory factor analysis, 
identical variables resulted in an error. The error indicates 
that the correlation matrix was non-positive definite (NPD), 
that is, some of the eigenvalues of the correlation matrix were 
not positive numeric characters (numbers) (Field 2013). This 
means that at least one redundant variable was evident and 
applicable to the exploratory analysis (Field 2013).

Identification through correlation and descriptive analysis 
(see Table 3) indicates that a combination of the skills 
(variables) related to professionalism, ethical awareness, 
creativity and emotional intelligence had identical responses. 
Hence, at least one variable in each of these combinations 
was considered redundant. This results in one ‘redundant 
skill’ in each of the two combinations to be excluded from the 
factor analysis, and instead to be interpreted based on 
frequency and mean, that is, on a descriptive basis (see 
Table  3). The decision was made to exclude both ethical 
awareness and emotional intelligence from the factor analysis 
variable set. The exploratory factor analysis therefore only 
included 12 of the soft skills included in this research, as 
indicated in Table 4.

TABLE 3: Extent to which entry-level chartered accountants in South Africa perceive the development of soft skills during a university accounting programme – Frequency 
and percentage per level of proficiency as well as the mean for respondent population.
Soft skill Advanced Intermediate Basic Not at all Mean

FQ† % FQ† % FQ† % FQ† %

Problem-solving 284 31.00 428 46.72 176 19.21 28 3.06 3.06*
Leadership 24 2.62 188 20.52 412 44.98 292 31.88 1.94*
Professionalism 80 8.73 252 27.51 360 39.30 224 24.45 2.21*
Strategic thinking 232 25.33 408 44.54 212 23.14 64 6.99 2.88*
Time management 444 48.47 376 41.05 64 6.99 32 3.49 3.34*
Verbal communication 100 10.92 312 34.06 352 38.43 152 16.59 2.39*
Listening 332 36.24 360 39.30 168 18.34 56 6.11 3.06*
Writing 408 44.54 384 41.92 108 11.79 16 1.75 3.29*
Team work 96 10.48 248 27.07 328 35.81 244 26.64 2.21*
Influencing others 60 6.55 172 18.78 368 40.17 316 34.50 1.97*
Critical thinking 308 33.62 396 43.23 168 18.34 44 4.80 3.06*
Ethical awareness 80 8.73 252 27.51 360 39.30 224 24.45 2.21*
Creativity - - - - 449 49.02 467 50.98 1.49*
Emotional intelligence - - - - 449 49.02 467 50.98 1.49*

†, Frequency of ‘yes’ for a particular level of proficiency (extent). 
*, p < 0.05.
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Table 4 shows that the communality extraction value for 
listening was 0.754. Hence, the ability to listen correlates 
strongly with the overall factor analysis structure. In fact, all 
the soft skills except for creativity correlated well with the 
extraction method to formulate the three factors (see Table 5). 
This is because each of these soft skills (except for creativity) 
had a communality extraction greater than 0.3 (Field 2013). 
Creativity did not correlate with the overall factor structure as 
the communality extraction value was significantly below the 
benchmark of 0.3. This is confirmed as most (50.98%) of the 
respondents indicated that their ability to be creative was not 
developed by the university accounting programme, whereas 
49.02% were of the opinion that it was only developed to 
Level 2, the basic level of proficiency (see Table 3).

As evident from Table 5, the Cronbach’s alpha coefficient 
values were above the acknowledged threshold of 0.7 
(Field  2013), justifying the reliability of each construct  
(i.e. factor) as satisfactory. Factor 1 explained approximately 
43.306% of the variance of the five variables included therein 
(i.e. leadership, professionalism, verbal communication, 
team work and the ability to influence others), whereas all 
three factors in combination explained approximately 65.08% 
of the total variance in the data set for the 12 soft skills 
included in the factor analysis. Hence, this reflected the 
extent to which respondents viewed the development of soft 
skills during a university accounting programme.

The factor analysis showed that Factor 1 consisted of 
leadership, professionalism, verbal communication, team 

work and the ability to influence others, whereas Factor 2 was 
made up of skills relating to time management and ability to 
listen and write. Lastly, Factor 3 consisted of problem-solving 
skills as well as the ability to think strategically and critically. 
The skill relating to creativity did not load onto any of the 
factors and could be ascribed to the low communality 
extraction of 0.004 as shown in Table 4.

We used Birkett’s (1993) taxonomy to label each factor 
(construct/theme) from the exploratory factor analysis (see the 
‘Study framework’ section). Hence, each factor was grouped 
into one of the two categories suggested by Birkett (1993): 
(1)  cognitive skills or (2) behavioural skills. We further 
categorised each factor based on Birkett’s (1993) sub-categories 
for cognitive skill (technical or intellectual skills) and 
behavioural skills (personal skills, interpersonal skills or 
organisational skills). This research does not focus on the 
technical skills developed by a university accounting 
programme. As such these are not included in the grouping of 
factors 1, 2 and 3. Factor 3 consists of soft skills relating to the 
ability to solve problems, think strategically and the ability to 
think critically. Hence, applying Birkett’s (1993) taxonomy, 
these skills represent the cognitive intellectual skills of an entry-
level CA(SA) (see the ‘Study framework’ section). Accordingly, 
Factor 3 was labelled as respondents’ cognitive intellectual 
skills (intellectual skills). Both factors 1 and 2 contained soft 
skills that related to different categories suggested by Birkett 
(1993). For example, according to Birkett (1993), leadership is a 
behavioural skill which is sub-categorised as an organisational 
skill. Leadership forms part of Factor 1 (construct); however, 
this construct also contains soft skills which relate to, for 
example, Birkett’s (1993) interpersonal skills.

Leadership, professionalism, verbal communication, teamwork 
and the ability to influence others all form constructs of Factor 1 
and in effect represent ‘skills which entail the ability to secure 
outcomes through the use of organisational networks’ 
(e.g. accessing and using power and culture, building and 
activating intra- and inter-organisational networks, and 
representing an organisation). Hence, Factor 1 is labelled as 
respondents’ behavioural organisational skills (organisational 
skills).

The same applies to the labelling of Factor 2. For example, 
Factor 2 consists of soft skills relating to respondents’ 

TABLE 4: Communalities of each soft skill in the factor analysis.
Soft skill Communality extraction

Problem-solving 0.480
Leadership 0.731
Professionalism 0.571
Strategic thinking 0.699
Time management 0.357
Verbal communication 0.533
Listening 0.754
Writing 0.610
Team work 0.632
Influencing others 0.692
Critical thinking 0.602
Creativity 0.004

TABLE 5: Exploratory factor analysis outputs.
Description of factor % variance explained Eigenvalue Number of factors Cronbach’s alpha Factor load

Factor 1: Organisational skills
• Leadership
• Professionalism
• Verbal communication
• Team work
• Influencing others

43.306
-
-
-
-
-

5.197†
-
-
-
-
-

1
-
-
-
-
-

0.879‡
-
-
-
-
-

-
0.888
0.631
0.618
0.767
0.888

Factor 2: Personal and interpersonal skills
• Time management
• Listening
• Writing

55.848
-
-
-

1.505†
-
-
-

1
-
-
-

0.763‡
-
-
-

-
0.476
0.840
0.773

Factor 3: Intellectual skills
• Problem-solving
• Strategic thinking
• Critical thinking

65.088
-
-
-

1.109†
-
-
-

1
-
-
-

0.807‡
-
-
-

-
0.575
0.810
0.636

†, Above the threshold of 1, hence considered to be one factor.
‡, Above the threshold of 0.7, hence reliability is considered satisfactory.
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ability to manage their time and to listen and write. 
However, time management is regarded by Birkett (1993) 
as a personal skill, whereas the ability to write and listen 
is interpersonal skill. Accordingly, we labelled Factor 2 as 
respondents’ behavioural personal and interpersonal 
skills (personal and interpersonal skills).

Identifying the influences on the development 
of Industry 4.0 soft skills: Evidence from a 
two-step cluster analysis
In the next step, we performed a two-step cluster analysis to 
further examine, by means of clusters, the extent to which the 
three factors identified in this research were perceived to be 
developed by a university accounting programme. Hence, the 
cluster analysis was an explorative analysis technique that 
attempted to identify structures within the data for further 
analysis. The purpose of a cluster analysis is to maximise 
heterogeneity between segments (Hair et al. 2010; Yong & 
Pearce 2013). It therefore performs the task of grouping a set of 
objects in such a way that clusters can be readily identified as 
similar to each other (i.e. comparable). Figure 2 shows the pre-
clustering with reference to the hierarchical method. From this 
research two clusters were evident. The cluster quality was 
reported through the silhouette measure of cohesion and 
separation that was acceptable when compared to the 
benchmark of 0.3 (Yong & Pearce 2013).

The cluster analysis provided a solution of two clusters, with 
58.50% (536) of respondents grouped into cluster 1 and 
41.50% (380) grouped into cluster 2. Accordingly, all 
respondents were clustered into either cluster 1 or 2 and 
showed similar characteristics within each of the clusters for 
the respondent population. The hierarchical output for the 
cluster analysis is shown in Table 6.

As shown in Table 6, respondents’ awareness of the soft skills 
required by Industry 4.0 was regarded as the most important 
predictor for both clusters 1 and 2, whereas respondents’ 
gender was the least important. Table 6 also shows that there is 
a definite difference in the extent to which both clusters 

perceived the factors included in this research (i.e. organisational 
skills, personal and interpersonal skills and intellectual skills) 
to be developed by a university accounting programme. For all 
three factors, cluster 2 (respondents who were not aware of the 
soft skills required by Industry 4.0) indicated a lesser extent to 
which these respondents perceived the university accounting 
programme to have developed their organisational (Factor 1), 
personal and interpersonal (Factor 2) and intellectual (Factor 3) 
skills. Therefore, the level of perceived proficiency can be 
explained by the awareness of Industry 4.0 and its required soft 
skills, demographic information and the role which a university 
accounting programme is perceived to play in developing soft 
skills. Accordingly, a MANOVA was performed to determine 
whether these elements could have an influence on the 
development of respondents’ organisational, personal and 
interpersonal as well as intellectual skills (i.e. the three factors 
identified in this research).

Evidence from the multivariate analysis
The cluster analysis suggested that the perceived level of 
proficiency could be explained by the awareness of Industry 
4.0 and its required soft skills as well as some demographic 
information and the role which a university accounting 
programme was perceived to play in their development. 
Hence, we used MANOVA as an inferential statistical analysing 
tool to explore the effect of the key identified variables 
(i.e. independent variables from the cluster analysis in Table 6) 
on the extent of development of respondents’ organisational 
(Factor 1), personal and interpersonal (Factor 2) and intellectual 
(Factor 3) soft skills (dependent variables). We also explanatively 
determined the possible interactive effects in explaining the 
variance into the extent to which respondents’ skills were 
developed with reference to the key independent variable.

Multivariate analysis was regarded as the appropriate 
analysis as the alternative to a one-way analysis of variance 
(ANOVA). This is because we were specifically interested in 
the interactive effects of the independent variables on the 
extent to which respondents viewed a university accounting 
programme to develop soft skills (Everitt et al. 1991). 

The focus of the identification of meaningful effects was based 
on the Wilks’ lambda (λ) and its statistical significance in 
conjunction with the partial eta-squared value. Although the 
Pillai–Bartlett criterion is considered the most robust and 
powerful test statistic, the Wilks’ lambda was used as it was 
able to provide an indication of the variance not accounted for 
by the combined dependent variables, with the difference (1 – λ) 
representing the variance that is accounted for by the best linear 
combination of the dependent variables, which enables the 
explorative understanding of the key effects on the development 
of respondents’ organisational (Factor 1), personal and 
interpersonal (Factor 2) and intellectual (Factor 3) soft skills.

Table 7 shows the λ value for each of the independent variables 
included to explore the impact on the development of entry-
level CAs’ soft skills as well as their significance. Accordingly, it 
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FIGURE 2: Silhouette measure of cohesion and separation of the different 
clusters based on the extent to which entry-level chartered accountants perceive 
soft skills to be developed by a university accounting programme.
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appears that respondents’ perceptions regarding the 
development of soft skills explained the highest percentage of 
the variance (approximately 11.80%) of all independent 
variables in combination. This reflected the extent (level of 
proficiency) to which respondents perceived the university 
programme to develop their soft skills (dependent variables). 
The latter was regarded as statistically significant (p < 0.05). 
Whether or not respondents were made aware of Industry 4.0 
by a university accounting programme seems to explain only 
2.20% of the variance to which respondents viewed the 
programme to develop their skills (i.e. extent). Although, 
smaller when compared to the role which such a programme 
has to develop soft skills, the impact was regarded as 
meaningful (statistically significant – p < 0.05). In fact, our 
research suggests that all the independent variables evident 
from our cluster analysis (see Table 7) are statistically significant 
(meaningful) regarding the extent of a university accounting 
programme’s ability to develop soft skills (p < 0.05).

Our research further reveals that the majority of respondents 
were aged between 26 and 30 years (50.70%). For all three 
categories of soft skills (i.e. organisational, personal and 
interpersonal, and intellectual), gender appears to affect the 
extent to which respondents perceived these skills to be 

developed (p < 0.05). Approximately 50.22% of respondents 
were female, whereas the remainder (approximately 49.78%) 
were male.

The majority of respondents (58.50%) were aware of Industry 
4.0 and its impact on their soft skills. Room for improvement 
was evident as a large proportion of respondents (41.50%) 
were not aware of such an impact. However, Table 8 shows 
that such an awareness did not impact the development of 
respondents’ soft skills related to time management, the ability 
to listen and write (personal and interpersonal skills), complex 
problem-solving as well as their ability to think strategically 
and critically (intellectual skills) (p > 0.05). Respondents’ 
organisational skills (such as leadership, professionalism, 
verbal communication, teamwork and the ability to influence 
others) appear not to be influenced by the awareness of 
Industry 4.0, its impact on the future world of work or its 
consequent demands on respondents’ soft skills (p > 0.05).

Most of the respondents (51.10%) indicated that a university 
accounting programme played a moderate role in developing 
the soft skills demanded by Industry 4.0, whereas 23.10% of 
respondents stated that such a programme had a significant 
role. Only 9.20% were of the opinion that the programme 
played a crucial role in this regard, whereas 16.60% believed 

TABLE 7: The individual Wilks’ lambda (λ) value for the independent variables included in the multivariate analysis of variance to explore the effect on the development 
of respondents’ organisational, personal and interpersonal as well as intellectual skills.
Description of independent variable Multivariate test results

Value (λ) F Sig. Partial eta-squared Variance explained (1 – λ)

Gender 0.977 6.832 0.000* 0.023 0.023
Awareness of Industry 4.0 and impact of soft skills demanded 0.944 17.029 0.000* 0.056 0.056
Industry 4.0 soft skills’ awareness created by university accounting programme 0.978 6.582 0.000* 0.022 0.022
Role of university accounting programme in developing soft skills demanded by industry 4.0 0.882 12.322 0.000* 0.041 0.118

*, p < 0.05.

Table 6: Outputs from two-step cluster analysis
Cluster Yes No Moderate Mean % n

1: Respondents are aware of the soft skills required by Industry 4.0
Size - - - - 58.5 536
Awareness of Industry 4.0 and impact on soft skills demanded (%) 100 - - - - -
Industry 4.0 soft skills’ awareness created by university accounting programme (%) 100 - - - - -
Role of university accounting programme in developing soft skills demanded by Industry 4.0 (%) - - 53 - - -
Factor - - - - - -
Factor 2: Extent of development of personal and interpersonal skills - - - 3.34 - -
Factor 3: Extent of development of intellectual skills - - - 3.09 - -
Factor 1: Extent of development of organisational skills - - - 2.23 - -
Gender - - - - - -
Male - - - - 53.7 -
Female - - - - - -
2: Respondents are not aware of the soft skills required by Industry 4.0
Awareness of Industry 4.0 and impact on soft skills demanded (%) - 100 - - - -
Industry 4.0 soft skills’ awareness created by university accounting programme (%) - 100 - - - -
Role of university accounting programme in developing soft skills demanded by Industry 4.0 (%) - - 48.4 - - -
Factor - - - - - -
Factor 2: Extent of development of personal and interpersonal skills - - - 3.07 - -
Factor 3: Extent of development of intellectual skills - - - 2.87 - -
Factor 1: Extent of development of organisational skills - - - 2.03 - -
Gender - - - - - -
Male - - - - - -
Female - - - - 55.8 -
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that it played no role at all. Our research further revealed that 
both organisational and intellectual skills were influenced by 
the perceived role that a university programme plays in the 
development of the Industry 4.0 required soft skills (p < 0.05). 
The latter included soft skills relating to leadership ability 
and skill, professionalism, verbal communication, teamwork, 
ability to influence others, ability to solve complex problems 
as well as the ability to think strategically and critically. The 
respondents’ time management, listening as well as the 
ability to write (personal and interpersonal skills) were not 
influenced by the university programme developing the soft 
skills demanded by Industry 4.0 (p > 0.05).

The inter-relationship between the independent variables 
(see Table 7) and the extent to which respondents perceived 
the university programme to develop their soft skills 
(i.e. organisational, personal and interpersonal and 
intellectual skills) was of particular interest to the researchers. 
As shown in Table 9, the inter-relationship between the 
awareness of Industry 4.0 and its impact on soft skills as well 
as the role which a university accounting programme was 
perceived to play in developing the skills explained 
approximately 9.50% of the variance in the extent to which 
respondents perceived the programme to develop soft skills.

As evident from Table 10, the inter-relationship between 
gender and respondents’ perceptions of the role which a 
university accounting programme played in developing the 
soft skills appeared to only impact the development of 
intellectual skills (p < 0.05). Hence, the inter-relationship 
between the latter independent variables did not influence the 
extent to which respondents perceived a university programme 

to develop organisational as well as personal and interpersonal 
skills (p > 0.05). Combining the awareness created by the 
university programme specific to soft skills and the role that 
such a programme is viewed to play in this regard, our study 
showed that the latter inter-relationship impacts the 
development of respondents’ intellectual skills (p < 0.05). 
This  combination, however, appears not to influence the 
extent to which respondents perceive their organisational and 
personal and interpersonal skills to be developed (p > 0.05).

Respondents’ awareness of Industry 4.0 and its impact of the 
required soft skills as well as the role of a university accounting 
programme in developing them appears to impact the 
development of respondents’ organisational, personal and 
interpersonal as well as intellectual skills (p < 0.05). Respondents’ 
gender and the inter-relationship with the awareness of 
Industry 4.0 skills show (Table 10) that the latter appears not to 
impact the development of respondents’ organisational and 
intellectual skills (p > 0.05). However, the previous combination 
impacts the extent to which respondents view the development 
of their personal and interpersonal skills (p < 0.05). Respondents’ 
gender, together with their awareness of Industry 4.0 and its 
impact on soft skills of the future, appears not to influence the 
extent of development of organisational, personal and 
interpersonal skills (p > 0.05). However, this combination 
influences the extent to which respondents view the university 
programme to develop their intellectual skills (p < 0.05).

The awareness that a university accounting programme 
creates specific to the Industry 4.0 soft skills and the 
relationship with respondents’ awareness of Industry 4.0 and 
its impact on the demanded soft skills, as shown in Table 10, 

TABLE 9: The inter-related Wilks’ lambda (λ) value for the independent variables included in the multivariate analysis to explore the effect on the development of 
respondents’ organisational, personal and interpersonal as well as intellectual skills.
Description of independent variable (permutated combinations) Multivariate test results

Value (λ) F Sig. Partial eta-squared Variance explained (1 – λ)

Gender × Role of university accounting programme in developing Industry 4.0 soft skills 0.979 2.014 0.034* 0.007 0.021
Industry 4.0 soft skills awareness created by university accounting programme x Role of 
university accounting programme in developing Industry 4.0 soft skills

0.940 6.025 0.000* 0.020 0.060

Awareness of Industry 4.0 and the impact of soft skills demanded x Role of university 
accounting programme to develop Industry 4.0 soft skills

0.905 9.730 0.000* 0.033 0.095

Gender x Industry 4.0 soft skills awareness created by university accounting programme 0.980 6.004 0.000* 0.020 0.020
Gender x Awareness of Industry 4.0 and its impact on soft skills demanded 0.985 4.389 0.004* 0.015 0.015
Industry 4.0 soft skills awareness created by university accounting programme 
x Awareness of Industry 4.0 and its impact on soft skills demanded

0.992 2.434 0.064** 0.008 0.008

F, level of significance. 
*, p < 0.05. 
**, p > 0.05.

Table 8: MANOVA test results – Impact of independent variables on organisational (factor 1), personal and interpersonal (factor 2) and intellectual (factor 3) skills
Description of independent variable Soft Skill (dependent variable)

Organisational Skills  
(Factor 1)

Personal and Interpersonal Skills  
(Factor 2)

Intellectual Skills  
(Factor 3)

F Sig. R-Squared$ F Sig. R-Squared$ F Sig. R-Squared$

Gender 11.155 0.001* 0.013 16.302 0.000* 0.018 11.841 0.001* 0.013
Awareness of Industry 4.0 and its impact of soft 
skills demanded

0.985 0.321# 0.001 10.02 0.002* 0.011 11.314 0.001* 0.013

Industry 4.0 soft skills’ awareness created by 
university accounting programme

2.154 0.143# 0.002 4.709 0.030* 0.005 18.792 0.000* 0.021

Role of university accounting programme to 
develop Industry 4.0 soft skills

8.544 0.000* 0.029 2.218 0.085# 0.008 24.228 0.000* 0.077

*, p-value < 0.05; **, p-value > 0.05; $, Partial Eta Squared.
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indicates that respondents do not believe that the 
development of their organisational skills was influenced 
(p > 0.05). However, the latter combinations appear to impact 
the extent to which respondents view the development of 
their personal and interpersonal skills (p < 0.05). Regarding 
the development of intellectual skills and the impact of the 
latter inter-relationship, our study reveals that it has an 
impact, but this impact might not be statically significant 
(meaningful) because the p-value is equal to 0.05.

Conclusion and areas identified for 
future research
The main contribution of this study was to elicit the 
perceptions of entry-level CAs(SA) on the soft skills acquired 
through the accounting programme, specifically within the 
context of Industry 4.0. Empirical evidence was provided, 
indicating that the accounting programme, to some extent, 
develops Industry 4.0 soft skills. The question remains, 
however, as to the level of proficiency (extent) to which these 
skills should be developed. Accordingly, this research used 
the SAICA levels of proficiency as a benchmark to gauge the 
extent to which South African accounting programme 
providers were perceived to develop the soft skills demanded 
by Industry 4.0.

The study found that the accounting programme was perceived 
to have developed entry-level CA(SA)’s soft skills relating to 
their ability to solve complex problems, think critically, manage 
people effectively, coordinate others, apply judgement and 
decision-making, display a service orientation, negotiate 
effectively and display cognitive flexibility. However, the 
development of their creativity and emotional intelligence was 
lacking. This conclusion is based on the perception that these 
skills are not addressed in the current version of South African 
accountancy curriculum and professional accountancy body 
competency frameworks. Specific to the soft skills contained in 
the SAICA’s competency framework, a skills mix is presented 
in Appendix 1, showing the combination of skills demanded by 
Industry 4.0. As such, these were included in the analysis and 
discussion of this study. In addition, the study established that 

entry-level CAs(SA) were aware of soft skills development. 
However, they did not consider that the accounting programme 
played a crucial role in imparting these skills. Instead, they 
regarded a period of practical experience to place more 
emphasis on well-developed soft skills as well as making them 
aware of the importance of such skills.

From the aforementioned, within the context of Industry 
4.0, room for improvement is clearly evident. In particular, 
there is a need to (1) improve the extent to which the 
Industry 4.0 soft skills are developed and (2) further develop 
professional competency in soft skills relating to creativity 
and emotional intelligence. It is recommended that further 
research should be conducted on (1) the level of proficiency 
which entry-level CAs(SA) are expected to master in the 
soft skills required by Industry 4.0, (2) the extent to which 
the accounting programme providers should develop these 
skills, (3) the methods which could be used by the accounting 
programme providers to impart these skills, specifically 
those related to creativity and emotional intelligence, and 
(4) the impact which the soft skills required by Industry 4.0 
may have on the education of entry-level CAs(SA).
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Appendix 1
TABLE 1-A1: South African Institute of Chartered Accountants’ current soft skills requirements in relation to the World Economic Forum’s prediction for 2020.
World Economic Forum soft skills for 2020 
(World Economic Forum 2016)

SAICA’s current soft skill requirements (SAICA 2014) in relation to those predicted by the World Economic Forum

Complex problem-solving • Problem-solving (Alison et al. 2013; Apostolou et al. 2013; Australian Government 2013; IFAC 2017; SAICA 2014)
Critical thinking • Critical thinking (Australian Government 2013; Dewey 1933; IFAC 2017; Moon 2008; SAICA 2014; Whiley et al. 2017)
Creativity • None
People management • Leadership (Bayerlein & Timpson 2017; IFAC 2017; SAICA 2014)

• Influencing others (Australian Government 2013; Delaney et al. 2017; IFAC 2017; SAICA 2014)
• Professionalism (IFAC 2017; SAICA 2014)
• Team work (IFAC 2017; Oliver et al. 2011; SAICA 2014)
• Verbal communication (IFAC 2017; SAICA 2014)
• Time management (IFAC 2017; SAICA 2014)
• Ethical awareness (IFAC 2017; SAICA 2014; Willcoxson, Wynder & Laing 2010)

Coordinating others • Influencing others (Australian Government 2013; Delaney et al. 2017; IFAC 2017; SAICA 2014)
• Professionalism (IFAC 2017; SAICA 2014)
• Team work (IFAC 2017; Oliver et al. 2011; SAICA 2014)
• Verbal communication (IFAC 2017; Montano et al. 2001; SAICA 2014)

Emotional intelligence • None
Judgement and decision-making • Problem-solving (Australian Government 2013; IFAC 2017; SAICA 2014)

• Critical thinking (Australian Government 2013; Dewey 1933; IFAC 2017; Moon 2008; Whiley et al. 2017; SAICA 2014)
• Leadership (Bayerlein & Timpson 2017; IFAC 2017; SAICA 2014)
• Influencing others (Australian Government 2013; Delaney et al. 2017; IFAC 2017; SAICA 2014)
• Professionalism (IFAC 2017; SAICA 2014)
• Team work (IFAC 2017; Oliver et al. 2011; SAICA 2014)
• Verbal communication (IFAC 2017; Montano et al. 2001; SAICA 2014)
• Strategic thinking (IFAC 2017; Goldman, Schlumpf & Scott 2017; SAICA 2014)
• Listening (Butler 2016; IFAC 2017; Montano et al. 2001; SAICA 2014)
• Writing (Dale-Jones, Hancock & Wiley 2013; Montano et al. 2001)
• Time management (IFAC 2017; SAICA 2014; Watty et al. 2012)
• Ethical awareness (IFAC 2017; SAICA 2014; Willcoxson et al. 2010)

Service orientation • Problem-solving (Apostolou et al. 2013; Australian Government 2013; IFAC 2017; SAICA 2014)
• Critical thinking (Australian Government 2013; Dewey 1933; Moon 2008; IFAC 2017; Whiley et al. 2017; SAICA 2014)
• Leadership (IFAC 2017; Bayerlein & Timpson 2017; SAICA 2014)
• Influencing others (Australian Government 2013; Delaney et al. 2017; IFAC 2017; SAICA 2014)
• Professionalism (IFAC 2017; SAICA 2014)
• Team work (IFAC 2017; Oliver, Whelan, Hunt & Hammer 2011; SAICA 2014)
• Verbal communication (IFAC 2017; Montano et al. 2001; SAICA 2014)
• Strategic thinking (IFAC 2017; Goldman et al. 2017; SAICA 2014)
• Listening (Butler 2016; IFAC 2017; Montano et al. 2001; SAICA 2014)
• Writing (Dale-Jones et al. 2013; Montano et al. 2001)
• Time management (IFAC 2017; SAICA 2014; Watty et al. 2012)
• Ethical awareness (IFAC 2017; SAICA 2014; Willcoxson et al. 2010)

Negotiation • Problem-solving (Alison et al. 2013; Apostolou et al. 2013; Australian Government 2013; IFAC 2017; SAICA 2014)
• Critical thinking (Australian Government 2013; Dewey 1933; Moon 2008; IFAC 2017; SAICA 2014; Whiley et al. 2017)
• Leadership (IFAC 2017; Bayerlein & Timpson 2017; SAICA 2014)
• Influencing others (Australian Government 2013; Delaney et al. 2017; IFAC 2017; SAICA 2014)
• Professionalism (IFAC 2017; SAICA 2014)
• Team work (IFAC 2017; Oliver et al. 2011; SAICA 2014)
• Verbal communication (IFAC 2017; Montano et al. 2001; SAICA 2014)
• Strategic thinking (IFAC 2017; Goldman et al. 2017; SAICA 2014)
• Listening (Butler 2016; IFAC 2017; Montano et al. 2001; SAICA 2014)
• Writing (Dale-Jones et al. 2013; Montano et al. 2001)

Cognitive flexibility • Problem-solving (Alison et al. 2013; Apostolou et al. 2013; Australian Government 2013; IFAC 2017; SAICA 2014)
• Critical thinking (Australian Government 2013; Dewey 1933; Moon 2008; IFAC 2017; Whiley et al. 2017; SAICA 2014)
• Leadership (IFAC 2017; Bayerlein & Timpson 2017; SAICA 2014)
• Influencing others (Australian Government 2013; Delaney et al. 2017; IFAC 2017; SAICA 2014)
• Professionalism (IFAC 2017; SAICA 2014)
• Team work (IFAC 2017; Oliver et al. 2011; SAICA 2014)
• Verbal communication (IFAC 2017; Montano et al. 2001; SAICA 2014)
• Strategic thinking (IFAC 2017; Goldman et al. 2017; SAICA 2014)
• Listening (Butler 2016; IFAC 2017; Montano et al. 2001; SAICA 2014)
• Ethical awareness (IFAC 2017; SAICA 2014; Willcoxson et al. 2010)

SAICA, South African Institute of Chartered Accountants.
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