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Just as industry is dynamic, constantly evolving according to the state of technology,
economics, politics and so on, so must be, higher education. Studies have shown that higher
education, for the past century, has constantly adapted to the dynamic skill and knowledge
requirements of industry. This adaptation, however, is not always timeous and precise
resulting in a widening gap between industry skill requirements and the skills that
graduates receive during tertiary learning. This gap can be narrowed if higher education
develops futuristic models that prepare students for not only the present day, but the future
as well. Higher education in the fields of science, technology and engineering in particular,
are in critical need of this future-prediction approach given the high levels of constant, and
in some cases, even accelerating change or dynamics. This study develops a concept for
industrial engineers of the future and demonstrates that is it possible to better prepare
graduates for the uncertain future, by predicting some key skill requirements of industry

ahead of time from information of yesterday and today.

1. Introduction

To enrol students for the Industrial Engineering qualification,
and to provide the students with education for the set number of
years, without taking in to account, the future of the profession,
would be unfair practice. The same is in fact true for many other
higher education qualifications, especially those in engineering.
The reason for this is the dynamic nature of industry, the economy
and even society as we know it. In the twenty-first century, it is
therefore critical that higher education incorporates aspects of the
futuristic profession, into the lessons of today, for the benefit of
not only the students, but also the respective industry, and not only
for today, but tomorrow as well.

This study discusses the concept of ‘industrial engineers of the
future’. It is well understood that the industrial engineering
profession today is not as it was ten years ago. Similarly, the
industrial engineering profession of 2030, ten years from now, may
not be as that of the present day. If then, the higher education
system is preparing tomorrow’s engineers today, a tomorrow that
presents different challenges demanding different solutions,
substantial effort is required in ascertaining tomorrow’s industry
characteristics in today’s education program.

In[1], the author elaborates that industrial engineering is multi-
disciplinary, fully fledged and increasingly becoming more and
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more dynamic. The author points out that the growth of this
profession was expedited in the twentieth century by the
manufacturing sector, as well as government and service
enterprises. The industrial engineering profession is widely
understood to be dynamic, with a future dependent not only on the
ability of the engineers to meet the respective economic and
industrial operational demands, but also dependent on the ability
of the engineers to innovate and actually drive the economic and
industrial operational trends. To best answer the research
questions, it is necessary to first approach the study from a more
general point of view, considering the engineering discipline as a
whole.

Technology is one certain part of engineering, that continues to
evolve with time. This has been the case even over the past century.
Curriculum therefore needs to prepare future engineers for a work
environment that is in constant evolution, characterized by
constant updates to the technologies used in engineering. In [2],
this constant evolution is presented, demonstrating where the
profession of industrial engineering is coming from.

This paper contributes to the question of where the profession
is headed. Taking the software engineering profession for
example, open-source technologies are topical and are highlighted
as a basis for the future engineer. In [3], the author discusses
artificial intelligence as having reshaped technology significantly
over the past decades, and being posed for future dominance. Such

72


http://www.astesj.com/
http://www.astesj.com/
https://dx.doi.org/10.25046/aj060409

P. Chikasha et al. / Advances in Science, Technology and Engineering Systems Journal Vol. 6, No. 4, 72-79 (2021)

are the factors to consider in ensuring that students today, are
optimally oriented for tomorrow.

In [4], the author demonstrates how the future of engineering
is one closely aligned to environmental sustainability as well as the
well-being of humans. With growing demand for technologies,
products and systems that are environmentally friendly and health
friendly are also seeing growth in demand. This briefly
demonstrates that engineering is not static but rather dynamic. If
the trends of engineering can be anticipated or predicted, it is in the
best interest of the students and overall economy and industry.

1.1. Problem statement

Conventionally, South African higher education is not
adequately future oriented or future proof. This contributes to
education lagging behind the dynamics of industry instead of
overtaking industry in order to shape-out society and technological
trends. The problem is that higher education lacks robust systems
and mechanism that are capable of identifying and strategically
accommodating elements of the future of the respective profession
into today’s education.

1.2. Research question

Given the dynamic nature of industry, can we develop a
concept for industrial engineers of the future, in order to provide
career-oriented  future-proofing for industrial engineering
graduates? What are the key factors to consider when developing
the concept of industrial engineers of the future?

1.3. Concluding remarks to introduction

The paper is structured as (a) Introduction which provides
some background information of the research, as well as the
problem statement and the research question. (b) Literature review
(c) Research methodology (d) Discussion and findings; and (e)
Conclusions and recommendations. The literature review provides
aview of some aspects of the industrial engineering profession that
form a strong basis for the future of the profession. The research
methodology therefore pivots on these aspects to create a complete
concept.

2. Literature review

The literature survey of this work is structured to initially assess
past trends of the industrial engineering profession. The idea is to
appreciate the fact that the profession is indeed dynamic, shifting
decade after decade in terms of skill areas. The next step then, is
to establish a projection of the competences that will shape the
industrial engineering profession of tomorrow.

2.1. Industrial engineering trends

The industrial engineering profession, as hinted by the title, is
industry driven. In [5], the author illustrates how the future of
industrial engineering is heavily influenced by customer demands
and expectations. The demands and expectations of the customer
are on a trajectory of rapid growth, giving rise to the need for
constant improvement in production processes as well as
operational systems, in order to minimize cost yet maximizing
quality. Industrial engineering is key in realizing this goal.
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In [6], authors show that Internet of Things (IoT) is a key part
of tomorrow’s industry. Industrial engineers of the future are
therefore expected to embrace the concept of IoT. At curriculum
level, it is presented that it is necessary to adjust curriculum to take
more consideration of IoT in order to produce graduates who are
more oriented for the work environment of today and also
tomorrow.

In [7], the authors explore the value of interdisciplinary
competences to the future of industrial engineering. It is shown
that, due to the diversity of industrial engineering work, which
continues to evolve, interdisciplinary skills are a critical aspect. A
teaching method which emphasizes interdisciplinary scope and
teamwork is proposed. In [8], the authors explicitly demonstrate
how approaching engineering from an interdisciplinary
perspective promotes technological development for national
prosperity.

In [9], the authors take a look at how the circular characteristics
of the economy affect the future of industrial engineers. It is
demonstrated that the industrial engineer of the future is one to
master concepts of circular economy strategies. It is proposed that
circular economy concepts be realized in curriculum through
collaborative design project works.

2.2. Projection

Analysing trends in the industrial engineering profession is
only the first step in developing the concept of industrial engineers
of the future. The next step is to project those areas of the
profession that are likely to take the forefront, in the years to come.
This involves prediction of those skills and competences that are
likely to see increased job market demand. In [10], authors explore
the idea of predicting future needs of the industrial communication
field. In [11], a method to measure educational alignment to
industry is proposed, further alluding to the relevance of the topic.
This study predicts that the following competences are critical for
the industrial engineer of the future:

1.  Innovation and entrepreneurship
2. Sustainable development
3. Digital technologies

Collectively, these three competences are identified to shape
the industrial engineer of the future.

2.2.1.  Innovation and entrepreneurship

The national and even global call for an improved
entrepreneurship environment means that the economy can
anticipate growth in small to medium enterprise establishments as
well as innovation and development, especially from the youth
population. In [12], authors show that as for engineering education,
this call has largely been answered, with entrepreneurship
education being integrated into engineering degrees. In [12], the
authors analyse the impact of entrepreneurial competence in the
engineer of the future, to identify and appreciate the role of
entrepreneurship education in economic development. Results of
the study indicate that the future of the engineering profession
strongly demands entrepreneurial competences, especially at
graduate level.
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In [13], the authors point out that over the past few decades, the
engineering job market has generally become more competitive.
The authors further show that trends indicate that the job market
will in fact become even more competitive in the near and long-
term future. It is therefore critical to invest in entrepreneurship
competences for the future engineers. In [14], authors argue that
entrepreneurial competences are so vital for the future engineer
that there is need to globally standardize how entrepreneurial
concepts are incorporated into engineering curriculum.

In [15], the authors actually argue that entrepreneurship
education cannot be separated from engineering education. A
successful career in engineering, as the world races Industry 4.0,
would be heavily centred on entrepreneurship competences. In
[16], authors in order to safeguard the career, propose the
synchronization of the engineering and business courses. This is
shown to potentially promote entrepreneurial competences
towards the required level.

2.2.2.  Sustainable development

The Sustainable Development Goal (SDQ) initiative is a global
movement and one that has massive influence on the economic
future of South Africa, as with every other country. The SDG
initiative calls for intensive transformation for every country,
affecting the operations of the entire national value chain including
government, private sector, industry, civil society and science [17]
and has become the cornerstone of business across the world.
Businesses are increasingly aligning more and more towards
sustainable solutions, and massive investments are increasingly
being channelled towards research into sustainable solutions for
example in the field of electrical vehicles. Since the turn of the
century, massive strides have already been made towards the SDG
initiatives and it has never been more certain that sustainable
development is the heart of the future global economy, as
enterprises start to reflect sustainability concepts through internal
objectives and visions. In [18], authors show that the concepts of
environmental and social sustainability, are the most commonly
discussed.

While the market is becoming more competitive, operational
costs are generally increasing. This makes it important to be able
to optimize business operations, systems or products. This includes
improved loss control systems, price management, product
development/improvement, resource management and so on.
Sustainable development concepts are expected to be a significant
part of the work of the industrial engineer of the future. In [19]
authors reiterate that a cleaner/greener industry has huge economic
implications and highlight that the growing advocacy for
sustainable production will continue to grow into the future. In
[20], the authors show that renewable energy projects have
national-scale economic impact, and such projects deserve
national support. The authors also highlight that the demand for
renewable energy solutions will continue to rise into the future. In
[21], authors conduct a survey on public statements of mining
associations and the extent to which statements relating to
sustainability are incorporated into policy, and the survey reveals
that while the mining industry has allowed a sustainability shift,
more needs to be done. The study shows that, out of 61
associations, 67 percent had public statements on sustainability.
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In [22], the authors also highlight that sustainability concepts
have been pivotal in the mining industry since the year 2010, and
that it has become necessary for professionals in the mining
industry to appreciate and accommodate sustainable mining
practices. In [23], authors discuss how sustainable development is
so key for the future that the concept of sustainable development
should not be localized to the private sector only, or to engineering
and science only. The authors show how, at national level
economics, implementing strategic sustainable development
objectives may contribute to improved trade deficit management.

In [24], the author discusses the steel-making process,
revealing how the use of the by-products contributes to sustainable
development. Literature suggests that slag from the iron and steel
industries, when used to complement cement, improves the micro-
structure of built concrete. In [25], authors study the current state
of the hotel industry and show that more innovation is required to
meet the sustainability demands of the industry, especially given
the sophistication of customer requirements. Innovative controls
are required to improve waste and power management, to make
operations more sustainable.

2.2.3.

Industry 4.0 places automation at the centre of
industrialisation, and digital technologies form the basis for
automation systems hence the need for emphasis on digital
technologies for the industrial engineer of the future. The twenty-
first century is characterized by growing popularity of digital
technologies, defined by electronic tools, machines, systems, and
software that generate, process and utilize data. The manufacturing
sector is particularly going through a fourth revolution and this
calls for more strategic approaches to industrial engineering
education, and engineering in general. In [26], authors discuss how
Industry 4.0 calls for digital technologies, especially in the area of
Internet of Things (IoT), big data, cloud computing as well as data
analysis and processing.

Digital technologies

n [27], the author highlights that in this digital era, there is
more need to implement systems that can commercialize higher
education research, that is to say, systems that can transfer
academic work to industry. In [28], authors study the trends in
industrial maintenance services and point out that the fourth
industrial revolution will see the concept of ’big data’ becoming
key to efficient industrial maintenance management, in the near
future. In the medical field, surgical processes have seen
automation, patient profiles have been digitized for improved
access to information, such as medical history [29]. In [30],
authors, amidst the COVID-19 pandemic, discuss digital
technologies that may ensure better patient isolation, by creating
automated virtual centres to minimize physical crowding at
hospitals and clinics.

Finance and economics have both been substantially
transformed by digital technologies. In [31], authors propose the
use of advanced digital mathematical models and algorithms to
assess the feasibility of engineering projects in order to support
capital investment decision making. The proposed digital system
is proven to be robust and able to process large amounts of diverse
data. In [32], the authors trace the age of digital marketing
technologies in the sales of industrial services. The authors
illustrate that smart systems have gained massive ground in
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industry over the past decade and such technologies are still on the
rise.

In [33], internet marketing is compared to traditional marketing
and it is shown that internet marketing is a superior marketing tool
in today’s economy, and more so, tomorrow’s. In agriculture, the
present and future have never been more digital. Agriculture across
the entire planet has been redefined by automation and robotics,
information communication technologies, drones and sensors as
well as digital surveys and advanced climate and environment
modelling technologies. In [34], authors show how digital
technologies have brought about solutions to the challenge of
access to the market in farming, especially for the small-holder
farmer. In [35], authors introduce the concept of * Agriculture 4.0
with alignment to that of "Industry 4.0, highlighting that the era of
Agriculture 4.0 has begun and is characterized by advanced digital
and biotechnological innovations in agriculture. As the world
becomes more and more digital, the threat to information security
however, worsens. Cyber-security is therefore a key area of
technology today, and even more, in future, as new cyber-security
threats continue to evolve [36].

We therefore identify a gap, that while it is evident that the
industrial engineering profession is dynamic, no structures have
been set up yet, to explicitly allow the concept of future industrial
engineers to be incorporated into curriculum.

3. Methodology

The Fourth Industrial Revolution (Industry 4.0) is summarised
by automation, smart technology solutions, internet of things and
improved machine communication. Understanding the
requirements of Industry 4.0 is the first step in determining and
developing the concept of the industrial engineer of the future.
The requirements may be clearly spelt out by investigating the
needs of the different players in this Industry 4.0 dimension. A
survey is therefore conducted to establish the skill and knowledge
requirements of the industrial engineer of the future, based on
current dynamics of the industry. The survey responses are a
collection from fifty-eight South African and Zimbabwean
engineering and technological companies, 65% being start-ups.
The idea of including more start-ups in the survey is not only the
fact that start-ups are easier to reach (the Harare Institute of
Technology alone host a start-up hub with over fifteen enterprises)
but also that such are the players expected to reshape the industry
of tomorrow.

A quantitative approach is taken for the study, involving the
analysis of the distribution of the future skill and knowledge needs
of the engineering business processes of the respondent
companies. A quantitative approach is adopted because real data
from real enterprise specialising in various engineering works and
projects will reflect a realistic and measurable index of the
requirements of the future engineer.

The feasibility of this approach can be referenced to a study
conducted in [10] which reviews technological trends of industry
4.0 and the impact thereof, on industrial communication.

The following assumptions are made:

e As current players in industry, engineering companies do
provide reliable insight as to the futuristic trends in skill and
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knowledge requirements, based on the operations being
carried out today, and the possible improvements.

e  Start-up type companies represent industrial players in a drive
to penetrate the industry with innovative solutions and hence
amplify the reflection of the future industry.

1960 1965 1870

Inventory
management

Work simplification &

improvement

Work simplification

and methods of
improvement

Project engineering

Project engineering
Plant layout and

facility design

Plant layout
Plant layout

Labor standards

Labor standards
Labor standards

1975 1980 1939
ICT System development
Inventory Inventory
Fimancial Financial management

management -
e Manufacturing and

manufacturing
technologies

System design

Project & operations
management

Project engineering
Quality

Engineering design

Labor standards
Labor standards

Figure 1: Twentieth century industrial engineering function trends - adopted from
(2]

The illustration above proves that the industrial engineering
profession is indeed under evolution. The next step is therefore to
predict where this evolution is headed towards by means of survey
data.

3.1. Data collection

Data is collected from an industrial survey with practising
companies, to determine, from an operational perspective, the
needs of the future industry.
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3.2. Data evaluation

To evaluate the data, a comparison is made, against a recent
study which investigated the technological trends of industry 4.0
and the impact of these trends on industrial communication.
Reference is also given against the general directives surrounding
industry 4.0. The evaluation shows acceptable levels of data and
method reliability.

4. Discussion and findings

The general trend of the past century is that industrial
engineering saw a shift from industry/factory functions to more
commercial functions. The industrial survey conducted in this
work, with enterprises practising engineering, aims to extend the
trends given in [2] beyond the year 2025, and also to close the gap
partially, from the year 2000 to-date. It is established that the
period between the year 2000 to-date was generally characterised
by growing diversity and flexibility within the industrial
engineering profession. This period saw a rise in demand,
particularly, for such competences as those aligned to:

financial sustainability

environmental friendly business processes
process, system or product optimisation
risk and loss control

product and system development

This trend can actually be cross-referenced to the general
global developmental priorities and goals. Risk management and
loss control in particular, are two areas that both the private sector
and government have prioritised over the past two decades. The
idea of loss control has been globally received as a means to
increase profits, without necessarily increasing product pricing,
especially given the competitiveness of today’s market. Impacts of
the United Nations Sustainable Development Goals (SDGs) have
significantly affected industry across the planet, especially in terms
of business management and operations. The decade from the year
2020 has been set as the ’Decade of Action’, with respect to the
SDGs and this global campaign is expected, and is already
affecting industry. Consequently, this goes to affect several
professions, with industrial engineers included. This makes it vital
for the education system to incorporate and prioritise sustainability
concepts. It is in fact common at present day, for job functions to
involve duties to do with operational sustainability, for example an
industrial engineer at a mining company will typically be tasked to
develop systems to manage power usage. With growing popularity
of the UN SDGs, the majority of project support initiatives today,
as well as project funding schemes, both locally and
internationally, are typically set to prioritise projects with elements
of sustainability. Figure 2 is an extension to Figure 1, illustrating a
forecast beyond the year 2025 in terms of industrial engineering
skill and knowledge needs, based on the survey conducted.

Figure 2 depicts the functions that are predicted to top demand
as far as the industrial engineering profession is concerned. It is
seen that the key function areas of innovation, optimisation
techniques, sustainability, automation, digital systems and
business development score high in terms of demand. Innovation
relates to business development and collectively form the basis for
the business growth, especially in the case of starting and early
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stage enterprises, such enterprises that today employ more people
than formal established enterprises. Optimisation and automation
relate to advanced industrial decision-making tools and digital
technologies that empower machines to execute tasks in a manner
that more effective, accurate or efficient than the human
counterpart. This narrows down the key concepts to innovation,
digital technologies and sustainable development.

Innovation

Process optimisation
Operational sustainability
Automation & digital systems
Business development
Climate sustainability
Engineering design

Loss control

Skill area

Research

Strategic planning
Manufacturing & production
Finance engineering

Human safety

o

20 40 60
Percentage

o]
o

100

Figure 2: Extended industrial engineering function trends

The projections presented by Figure 2 call for the educational
systems to incorporate the predicted elements into curriculum
more explicitly. While curriculum is under constant management
for the purpose of better addressing the evolving needs of the
industry, this study proposes an improvement, characterised by
prioritisation of some three aspects of industrial engineering
education. The three aspects are:

1. Innovation and entrepreneurship

2. Sustainable development

3. Digital technologies

These economic aspects are projected to dominate the future of
the industrial engineering profession. Academic prioritisation of
these aspects is expected to better orient the industrial engineer for
the future. The discussion presented in this work is summarised by
Figure 3, which illustrates the three aspects above as pillars for the
future of industrial engineering students.

Future Industrial Engineer

I | I T L |
= 2
B =
= E =
= g 3
2 2 =
—_— = =
= = =1
B g
- 2
| I 1 | I
Figure 3: Illustration of the concept of the industrial engineer of the future
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As with any structure, a foundation is necessary. This
foundation is proposed from the perspective of graduate attributes.
In [37], authors define graduate attributes as the qualities that a
university or college community agrees to develop in the students
during their study period at the respective institution. These
attributes exceed academic competences and technical skills
reaching over to qualities that prepare graduates for social good, in
a global economy that is dynamic and with an unknown future. The
most common and typical graduate attributes include:

e  Effective communication
e  Strong citizenship
e  Leadership skills

e  Problem solving skills

Effective communication
Problem solving skills
Office skills

Team work

Strong reporting skills
Presentation skills
Interpersonal skills

Time management
Social responsibility

Cross-cultural skills

Graduate attribute

Accountability

Ability to work under pressure

Strong ethics

Self motivation

Leadership skills

Critical thinking

Strong citizenship

Influence

o
[
S)
o
S
w
S

40 50 60
Percentage

~
=]
o
S
)
S
[
=)
=1

Figure 4: Graduate attribute distribution

Today, graduate attributes have become a core element of
tertiary learning outcomes and integration of generic attributes into
university or college curriculum is on a world-wide rise, especially
towards promoting development of skills that better equip students
for the work environment and also for self-employment. Higher
learning institutions have therefore over the past few decades,
placed 57 increasing value on developing graduate attributes and
ensuring that the attributes are reflected within graduates.

In [38], authors show that one challenge is that some lecturers
or educators may not see or perceive the value and essence of
developing graduate attributes and may thus consequently be
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reluctant to realise graduate attribute obligations throughout their
teaching experience. For graduate attributes to be effectively
implemented, curriculum is one place to look at.

In this study, an investigation into the trends of distribution of
demand for graduate attributes is made for the industrial
engineering profession. The study outline is to collect data from
industry through a survey to determine the attributes that
employers seek when recruiting industrial engineers. Input data for
this survey is collected from an on-line job advertisement platform.
For each industrial engineering job post, recruiters typically
highlight the following:

e job description
e minimum qualification
e desired personal attributes

Such on-line platforms therefore provide diverse information
for survey. In [39], authors show that is it possible and effective,
to collect education management control data from job
advertisement platforms. One hundred job post samples are
processed to produce the distribution depicted by Figure 4.

Figure 4 shows that, from the attribute study conducted, the
communication attribute is most critical for the industrial engineer.
In [40], authors conduct a study to determine the most demanded
gradate attribute. By cross-referencing the survey results in Figure
4 above (industrial engineering profession), with those presented
in [40] (general multi-profession study), it is possible to determine
any reciprocity as well as any data disagreement too. The strategy
is to therefore compare the top attributes sought by industry, as
presented in [40], against findings from Figure 4. Table 1 outlines
the comparison.

Table 1: Comparison of findings from graduate attribute study

Literature [40] Figure 4

1. communication 1. communication

2. teamwork 2. problem-solving
3. citizenship 3. office skills
4. critical thinking 4. teamwork

5. problem-solving 5. reporting skills

Independent learning

1 ] 1 1 1 |

Digital technologies
Innovation
Sustainable development

I Communication I

Figure 5: Final illustration of the concept of the industrial engineer of the future
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It can be observed from this combined analysis, that the
communication attribute is of highest priority, not only from the
industrial engineering perspective, but also in a general sense. The
problem solving and teamwork attributes are also of high priority.
Analysing the attributes presented in Table 1 deeper, reveals that
of the top attributes, the aspect of communication is in fact
represented in 50 percent of the given top attributes.

The pillar diagram is therefore revised to present the industrial
engineer of the future as depicted by Figure 5 below.

This figure shows that the industrial engineer of the future is one
to master digital technologies, innovation and sustainable
development, over and above, the attribute of -effective
communication. The advantage of the proposed concept is that the
concept interprets the state of the real industry of today to produce
a pathway for students to follow today, in order to fit into industry
tomorrow and to make the necessary knowledge and skill
contribution that will be required. This study considers real
industry data (survey). The disadvantage is that industry,
economics and society being dynamic, the requirements of today
and those of 2030 may not be the same, hence the need for an
evolutionary approach as an extension to the proposed solution.

4.1. Way forward

Today, there 1is worldwide concern for sustainable
development, with emphasis on the ‘three Ps’ that is, the People,
Planet and Profit, where businesses ensure not only the well-being
of shareholders through profits, but also the well-being of the
people and the planet. This study proposes curriculum to
incorporate these three Ps. In the context of South Africa, the main
economic, environmental, social and political factors (in the sense
of sustainability) that need to be considered are proposed as:

e Women empowerment

¢ Youth empowerment

e Graduate unemployment

o Electricity shortage

e Environmental pollution

e Increasing fuel price

¢ Climate change

e Import substitution (indigenisation)

It is proposed that these topics become mark points for student
work, especially projects. Design solutions for example, could be
evaluated from an environmental perspective, towards
determining potential impact on the planet.

In the case of innovation, over and above the inclusion of an
innovation/entrepreneurship ~ course  within  engineering
curriculum, it is noted through this study, that there is need to
improve the entrepreneurial experience of the engineering student
during the study process. To achieve this goal of promoting
entrepreneurship through curriculum, this study proposes that a
unique case-study approach be taken, where learners are tasked
with a target number of practical industry-based freelance work
projects, as part of the study experience. These projects are set to
be sourced from online freelance work advertising platforms,
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reflecting the true nature of the needs of the industry. Each
industrial engineering student is required, after completing a
project, to present the project for evaluation in class, by both
lecturers and students. The projects are then evaluated according
to:

1. Project scope and objective
2. Technological aspect

3. Deliverables

4. Complexity

5. Approach

6. Financial perspective

This proposal ensures that innovation and entrepreneurship are
better accounted for by curriculum, especially given the prevailing
trends where entrepreneurship is rapidly growing as a source of
employment across various industries.

5. Conclusions

The skill and knowledge requirements of any profession evolve
over time, according to various contributing factors such
technology, economics, politics and so. In order to maintain
relevance of higher education, it is important to adapt education to
the prevailing industrial requirements. It is even more important to
actually predict where the industry requirements’ evolution is
headed, and to then manipulate higher education accordingly. In
this study, the concept of the industrial engineer of the future is
discussed. Based on an industrial survey, this study shows that
there are three key knowledge areas which will shape the industrial
engineer of the future. These three are innovation and
entrepreneurship, sustainable development and finally, the digital
technologies.

It is recommended that the industrial engineering education
lifecycle takes these three knowledge areas as knowledge areas of
high priority for the benefit of graduate industrial engineers. Future
research is recommended to allow scheduled updates and trend
analysis tools to measure the precision of the model of the
industrial engineer of the future as predicted today.
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