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The 4th 
Industrial Revolution



4IR (Fourth Industrial Revolution)
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Meeting 2016, Davos-Klosters, 
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Industrial Revolution”
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Founder and Executive Chairman of the 

World Economic Forum



World Economic Forum Reports 

January 2016 January 2017



From Industry 1.0 to Industry 4.0



• The digital consumer , who enjoys more interactive and 
personalized experiences thanks to SMAC (social, mobile, 
analytics and cloud) technologies; 

• The digital enterprise , which leverages SMAC 
technologies to optimize the cost of corporate functions 
and to transform enterprise collaboration for greater 
productivity; 

• The emerging digital operations wave – the companies 
are revolutionizing their business with the use of artificial 
intelligence, robotics, cognitive computing and the 
Industrial Internet of Things (IOT).

Waves of Innovation

9



BUZZWORDS THAT WE COME ACROSS DAILY BUZZWORDS THAT WE COME ACROSS DAILY BUZZWORDS THAT WE COME ACROSS DAILY BUZZWORDS THAT WE COME ACROSS DAILY 



DIGITIZATION AND DIGITAL TRANSFORMATION DIGITIZATION AND DIGITAL TRANSFORMATION DIGITIZATION AND DIGITAL TRANSFORMATION DIGITIZATION AND DIGITAL TRANSFORMATION 

http://www.briansolis.com/2017/01/definition-of- digital-
transformation/ 



“the change that occurs when new digital technologies and 
business models affect the value proposition of existing 
goods and services”

“the change that occurs when new digital technologies and 
business models affect the value proposition of existing 
goods and services”

“a transformation that is caused by emerging digital 
technologies and business models, 
“a transformation that is caused by emerging digital 
technologies and business models, 

• which can impact the value of existing products and services offered in 
the industry, 

• and disrupts the current market and causes the need for re-evaluation.”

Digital Disruptions



• Clayton Christensen: 
• “An innovation that is disruptive allows a whole new 

population of consumers access to a product or 
service that was historically only accessible to 
consumers with a lot of money or a lot of skill. 

• Characteristics of disruptive businesses can include 
lower gross margins, smaller target markets, and 
simpler products and services that may not appear as 
attractive as existing solutions when compared against 
traditional performance metrics.“ 

DISRUPTIVE INNOVATION DISRUPTIVE INNOVATION DISRUPTIVE INNOVATION DISRUPTIVE INNOVATION 



Digital Disruption can occur at various levels: 
• Disruptions to individual life practices (e.g., mobile connectivity 

disrupts established work-life boundaries) 
• Disruptions to work practices (e.g., microblogging in the 

workplace changes what counts as (valuable) work) 
• Disruptions to business practices (e.g., workplace social media 

disrupt the way information travels in the organization) 
• Disruptions to industry structures (e.g., digitization of media 

content and user-generated content disrupts traditional value 
chains of content production and delivery) 

• Disruptions to society (e.g., social media participation disrupts 
traditional practices of public opinion making) 

DIGITAL DISRUPTION DIGITAL DISRUPTION DIGITAL DISRUPTION DIGITAL DISRUPTION 



Examples of Digital Disruptions

Seven (7) of these companies did not exist twenty y ears ago

DISRUPTION 
NEEDS 

PLATFORMS 



MORE BUZZWORDS THAT MORE BUZZWORDS THAT MORE BUZZWORDS THAT MORE BUZZWORDS THAT WE COME WE COME WE COME WE COME ACROSS DAILYACROSS DAILYACROSS DAILYACROSS DAILY

http://www.rubberneckzine.com/what-is-your-

attention-span-and-are-there-any-tips-to-better-

it/



• New generation of students , constantly changing 
• Everybody (not just a student) has too many sources of 

distraction 
• Indeed, our brains are constantly being rewired ; as a 

result of reduced attention spans 
• What you learn during your education won’t last for 

your entire career (since progress is accelerating) 
• Schools are often not very helpful in choosing a career 

path 

CONSEQUENCES CONSEQUENCES CONSEQUENCES CONSEQUENCES 



https://thenextweb.com/entrepreneur/2014/04/

16/digital-disruption-changing-business-

technology-isnt-answer/



DISRUPTIONSDISRUPTIONSDISRUPTIONSDISRUPTIONS



Industry 4.0 Framework (PWC, 2016)

Source: PwC, 2016



Industry 4.0 Characteristics & Components





Cyber-physical systems (CPS)

• Systems of collaborating computational elements that control 
physical entities, generally using feedback from sensors they 
monitor.

• Engineered systems that are built from, and depend upon, the 
seamless integration of computational algorithms and 
physical components . 



Cyber-

physical 

systems 

(CPS)

Source: http://www.pixelsolutionbd.com/cyber-physical-system/



THE FUTURE FOR ARTIFICIAL 
INTELLIGENCE IN EDUCATION:  Barbara 

Kurshan, 2016

• Our world as we know it is running on artificial 
intelligence. 

• Siri manages our calendars. 
• Facebook suggests our friends. Computers trade our 

stocks. 
• We have cars that park themselves, and air traffic 

control is almost fully automated. Virtually every field 
has benefited from advances in artificial intelligence, 
from the military to medicine to manufacturing.

• However, almost none of the recent advancements 
in artificial intelligence have advanced the education 
industry. Why is education lagging behind? Why has 
the momentum for artificial intelligence in education 
seemed to have largely faded in the past few years?
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ARTIFICIAL INTELLIGENCE IN EDUCATION:  
Barbara Kurshan, 2016
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• Woolf, et al., (2013) proposed some “grand challenges” that artificial 
intelligence in education should work to address, including:

• Virtual mentors for every learner : Omnipresent support that integrates user 
modeling, social simulation and knowledge representation.

• Addressing 21st century skills : Assist learners with self-direction, self-
assessment, teamwork and more.

• Analysis of interaction data : Bring together the vast amounts of data about 
individual learning, social contexts, learning contexts and personal interests.

• Provide opportunities for global classrooms : Increase the 
interconnectedness and accessibility of classrooms worldwide.

• Lifelong and lifewide technologies : Taking learning outside of the 
classroom and into the learner’s life outside of school.

GRAND CHALLENGES FOR ARTIFICIAL 

INTELLIGENCE IN EDUCATION
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delivery of computing services—servers, storage, databases, networking, 
software, analytics and more—over the Internet (“the cloud”).

Cloud Computing

https://u.osu.edu/cloudcomputing/application-in-business/



Virtual Reality vs. Augmented Reality

• Virtual reality (VR)  
• Augmented reality (AR)  

29

https://www.linkbcit.ca/virtual-reality-for-business/



Big Data Analytics

• Big data analytics is the process 
of examining large and
varied data sets -- i.e., big data --
to uncover hidden patterns, 
unknown correlations, market 
trends, customer preferences and 
other useful information that can 
help organizations make more-
informed business decisions.

• Cost reduction. Big data technologies such as 
Hadoop and cloud-based analytics bring significant 
cost advantages when it comes to storing large 
amounts of data – plus they can identify more 
efficient ways of doing business.

• Faster, better decision making. With the speed of 
Hadoop and in-memory analytics, combined with 
the ability to analyze new sources of data, 
businesses are able to analyze information 
immediately – and make decisions based on what 
they’ve learned.

• New products and services. With the ability to 
gauge customer needs and satisfaction through 
analytics comes the power to give customers what 
they want. Davenport points out that with big data 
analytics, more companies are creating new 
products to meet customers’ needs.
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Disruptive Innovations



• New technologies transform our lives “by inventing new, undreamed of things and 
making them in new, undreamed of ways”, says the economist Richard Lipsey.

• The introduction of new technologies can have the following effects on society [15] :
– Initial productivity slowdown and delayed productivity payoff from the new technologies

– Destruction of human capital (as many old skills are no longer wanted)
– Technological unemployment (temporary but serious)

– Widening disparities in the distribution of income, which tends to be temporary until the supply of 
labor catches up to the new mix of skill requirements

– Big changes in regional patterns of industrial location (globalization)

– Big changes in required education
– Big changes in infrastructure (e.g., the information highway)

– Big changes in rules and regulations (intellectual property, antimonopoly, etc.)
– Big changes in the way we live and interact with each other

Why are these technological revolutions important?



Source:  Sabina Jeschke , Engineering Education for Industry 4.0, 2016

The University of the Future



Innovation-Driven University

No Semi-Finished 
Products, but to 
Ending Users

Greater Social 
Impact
&
Financial 
Autonomy

(Prof. Nguyen Huu Duc, Vietnam National University, 2017)



Disruptive Science and Technology Innovations

3D Printing SpaceX Reusable Rocket Boston Dynamics Robots

Tesla

Self Driving Car TANGIBLE AND INTANGIBLE 



Disruptive Science and Technology Innovations

Virtual and Augmented Reality

Google AlphaGo

Microsoft Holoportation

Realtime Face2Face Reenactment of 
Video

Drone

PRIMARILY STEM SKEWED



Block Chain

Disruptive Science and Technology Innovations

Repetitive jobs 
that can be 

automated will be 
replaced



Digital Transformations (DX)
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Digital transformation

External communication and customer relations

Strategic thinking

internal communication

R&D / Innovation

Purchasing / SupplyProduction / Quality / Maintenance

Delivery / Service after sales

Human Resource 

Management

Financial / legal /

Information system

accounting/ management

Sites Web, e-trade

Social networks

Customer relationship management

Planning

Corporate social responsibility

Data

Knowledge Management

Corporate social 

responsibility

Collaborative platform

Prototyping

Project management

Activity management

Supplier Relationship Management

Computer-aided production 

engineering

Computer-aided maintenance

Learning 

management 

system

Management of 

jobs and skills

Enterprise resource 

planning

Study projects

Material  

Cyber-security

Service management

Infrastructure

Digital Transformation (DX)











Domino Pizza Mogul
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ACCESIBILITY TO TECHNOLOGY AND 
CONNECTIVITY…...BEYOND TECHNOLOGY ...INEQUALITY

&

7 Bill world population but only 4 Bill 
have access to connectivity

Displaced 
because of 

lost jobs

Immigrants



FUTURE JOB TRENDS

60% of 
jobs will be 

obsolete 
but others 
will grow

Mental 
Health 
related

Robots 
Antithesis: 

creative, high 
EQ, 

innovative & 
compassionat

e

More in 
creative 

disciplines 
(music, 

Arts) 

Multi-
intelligence 

Massive 
automation 

& 
digitization. 

Freelance 
jobs – multi-
dimensional

The best talent is not 
the machines but 
combination of both 
human and machines



FUTURE JOBS

1. Data Analytics – to help 
companies make sense and 
derive insights from the data 
generated by technological 
disruptions. 

2. Social skills such as persuasion , 
emotional intelligence  & teaching 
others - higher demand across 
industries than narrow technical 
skills (programming or equipment 
operation and control)

In essence, 
technical skills will 

need to be 
supplemented with 
strong social and 

collaborative skills. 



Impact on Higher Education 

• How will the lecturers  teach? 
(method)

• How will the students learn?
• What will the lecturers teach 

(content)?
• How will the learning space look 

like?
• What are the role of the lecturers?
• What are the role of the students?
• What are the attributes of the 

students/lecturers?

The logic of education systems should be 
reversed  so that it is the system that conforms 
to the learner rather than the learner to the 
system. This is the essence of personalisation.

Personalisation and Digital Technologies



Current 
Developments





Foundation for Individual Student 
Aspirations in the Blueprint





COGNITIVE

Balance Development 
Needed

PSYCHOMOTOR

VALUES

AFFECTIVE

Personalisation of Learning

iCGPA



Curriculum Content

21st Century Learning Framework
– Student Outcomes
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Learning and Innovation 

Skills

(4Cs: Critical Thinking, 

Communication, 

Collaboration and Creativity) 

Content Knowledge and 21st 
Century Themes

Information, Media and 
Technology Skills

Life and Career Skills:

(Datin Paduka Ir. 
Dr. Siti Hamisah

Tapsir, , University 
Presidential forum 

2017)



Curriculum Content

21st Century Learning
Framework – Student 

Outcomes
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Sustainable 
Development Goals

(Datin Paduka Ir. 
Dr. Siti Hamisah

Tapsir, , University 
Presidential forum 

2017)



Delivery of Higher Education

(Datin Paduka Ir. 
Dr. Siti Hamisah

Tapsir, , University 
Presidential forum 

2017)



Meeting the Challenges of 
the 4th IR



1) Heutagogy – personalisation

of learning

2) Delivery of Higher 

Education

3) Curriculum Content 

4) Translational Research

"I'm not worried 
about artificial 

intelligence giving 
computers the ability 

to think like 
humans." I'm more 
concerned about 

people thinking like 
computers.”

(Apple's Tim Cook speech at MIT 
Commencement)

HOW DO WE SERVE HUMAN KIND?

(Datin Paduka Ir. Dr. Siti Hamisah Tapsir, , University Presidential forum 2017)



Higher Order Thinking

Human 
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WorkS

k
il

l 
ra

p
id

ly
 a

cq
u

ir
e

d
 b

y
 s

m
a

rt
 m

a
ch

in
e

s/
sy

st
e

m
s



Heutagogy

Blurring in Academic 
Disciplines

PRESENT 

Co-curators of Knowledge
(Datin Paduka Ir. 
Dr. Siti Hamisah

Tapsir, , 
University 

Presidential 
forum 2017)



Learning Analytics

iCGPA

Curriculum Content

(Datin Paduka Ir. Dr. Siti Hamisah Tapsir, , University Presidential forum 2017)



Curriculum Content

21st Century Curriculum for MyHE 4.0

(Datin Paduka Ir. Dr. Siti Hamisah Tapsir, , University Presidential forum 2017)



Delivery of Higher Education

On-demand Learning





Classroom of the future @  
MagicX UTM
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Future of Education in 
4th Industrial Revolution

(Jackie Gerstein , 2014)







Translational Research

Research 
4.0

Spectrum of 
Research

Technology 
Enabled

Multidisciplinary 
Collaborations

Web of 
Collaboratories

Guided by 
human-based 

research 
ethics

Symbiosis of 
learning, 

research & 
collaborations

Crowd 
Sourcing

Quadruple 
Helix 

Innovation

Peer Review + 
Open Review

(Datin Paduka Ir. Dr. Siti Hamisah Tapsir, , University Presidential forum 2017)



Governance

Agile University Governance

1. Self-Governing Institutions – autonomous, 
both UA/US (high) Compoundable 

2. Self-Accreditation
3. Waqaf Contribution and University Revenue 

= 30 to 50%?
4. Open Academic Tenureship (Freelance)
5. Shared Governance – student 

representative in Senate or Board of 
Directors

6. Innovative MOHE/MQA
7. Co-Regulatory Approach - policies

(Datin Paduka Ir. Dr. Siti Hamisah Tapsir, , University Presidential forum 2017)



Way Forward

Higher Education 4.0
(TANGIBLE) Challenged by emerging 

technologies in 4 th IR

Hidden Elements 
of 4 thIR

(INTANGIBLE)

Powered by 
character building, 
higher order 
thinking, multiple 
intelligences, soft 
skills,  lifelong 
learning, etc. to 
face the new 
challenges



Malaysia Higher Education 
4.0 (MyHE 4.0)



MyHE4.0

ENABLER 

for 

Malaysia Higher Education 4.0



MyHE

4.0

Cloud Computing

Big Data Analytics

Augmented Reality/ 
Wearable

3D Printing

Mobile Devices

Internet of Things

Advanced Human-
Machine Interface

Smart Sensors

Location Detection 
Technologies

Authentication & 
Fraud Detection

Omni-channel Customer 
Interaction & Customer 

ProfilingMyHE4.0 

Enabler

Proposed by: Rose Alinda Alias, Ali Selamat, Norris Syed Abdullah, Suraya Miskon, Nazmona Mat Ali

Cyber-Physical System

FRAMEWORK FRAMEWORK FRAMEWORK FRAMEWORK 

MALAYSIA HIGHER EDUCATION FOR FOURTH INDUSTRIAL REVOLUTION (proposed)



Enabling Ecosystems

Managing 
Convergences, 

Fluidity, 
Powershift, 
Contigency

Capability & 
Competency

Digital 
Governance & 
Accountability

Financial 
Investment 

Digital Resilience

Social, Cultural & 
Ethical

Vertical 
Networking of 

Smart 
Institutional 

Systems

Horizontal 
Integration via a 
New Generation 
of Global Value 
Chain Networks

Curriculum

Academic 
Programs

MOOCs

Research

Professional 
Development

Consultancy

Data Services

INSTITUTIONAL 

READINESS

INTEGRATION OF 
INSTITUTIONAL 

VERTICAL & 
HORIZONTAL 

VALUE CHAINS

INSTITUTIONAL 
PRODUCTS

AND SERVICES 
INNOVATIONS

Proposed by: Rose Alinda Alias, Ali Selamat, Norris Syed Abdullah, Suraya Miskon, Nazmona Mat Ali



Enabling 

Ecosystems

Mobile 
Devices

First point of 
access to the 

Internet

Mobile devices provide
ubiquitous connectivity
and an array of
applications and
services that impact
almost every facet of
Malaysia higher
education environment
and opens up a huge
range of activities that
were previously
inaccessible.

IoT 
Platforms

Bridge between 
the devices' 

sensors and the 
data networks

Internet of Things (IoT)
platforms which is
positioned to
revolutionize the entire
Malaysia higher
education value chain
by providing an
unprecedented level of
connectedness and
functionality.

Location 
Detection 

Technologies

Detect its 
current location 
to control events 
and information

Location is detected
through the use of
various sensors and
methods of calculating
geographical location
such as through GPS
technology. MOHE
can add value by
enhancing products
and services offered
by institutions with
location detection
technologies.

Advanced 
Human-Machine 

Interfaces

Method of teaching 
and learning for 
modelling and 

simulation of the 
real situation.

Advanced Human-
Machine-Interface is
considered as an
interface that allows
humans to interact
with the machine. This
method can be
deployed to games for
education, simulation-
based training
applications and
intelligent tutoring
systems.



Enabling 

Ecosystems

3D Printing

An effective 
way to enrich 

learning in 
virtually any 
discipline.

Nothing conveys an
idea better than
holding it in your
hand. An excellent
match for STEM
curriculum projects at
undergraduate and
graduate levels. 3D
Printing can be used
with virtually all types
of 3D CAD software.

Authentication & 
Fraud Detection

Secure all 
digital 

transactions.

The ability to learn about
the latest trends in fraud,
either internally through
sophisticated data
analysis or through
external sources. Using
up-to-date fraud
information, MOHE can
rapidly respond to new
types of fraud and makes
changes to their systems.

Smart 
Sensors

Towards 
smart 

education 
environment

A smart sensor is a 
device that takes input 
from the physical 
environment and uses 
built-in compute 
resources to perform 
predefined functions 
upon detection of 
specific input and then 
process data before 
passing it on.

Big Data 
Analytics and 

Advanced 
Algorithms

Faster, better 
decision making

With the speed of 
business analytics 
tools, combined with 
the ability to analyze
new sources of data, 
organizations are able 
to analyze information 
immediately – and 
make decisions based 
on what they have 
learned.



Enabling 

Ecosystems

Augmented 
Reality/ 

Wearables

Bridging the 
gap between 

the virtual 
and physical 

worlds

Augment changes the
way we see, imagine,
and learn about the
world around us. The
augmented reality
(AR) app and platform
enables students and
teachers to visualize
3D models in the real
environment, in real
time, and at scale.

OMNI Channel 
Customer Interaction

Continuous 
experience 

across different 
channels

An omni-channel
platform for higher
education puts post-
secondary
institutions in line
with the needs and
demands of their
students – the
majority of whom are
digital natives – and
helps them soar into
the digital age.

Cloud 
Computing

Delivery of 
computing 
services

The cloud computing is
connected to the
internet and allows for
remote access to
services, apps, and
stored data.

Cyber-Physical 
Systems

A cyber-physical
system is
characterized by a
physical asset,
such as a
machine, and
its digital twin;
basically a
software model
that mimics the
behavior of the
physical asset.

Cyber and 
physical 

components 
deeply inter-point



1. University of The Future Seminar Series 2/2017 - 4th Indusrial Revolution by 
Prof Sohail Inayatullah, 19 June 2017

2. Humanity in the Midst of 4IR, USIM, 11 July 2017

3. Embracing Industry 4.0- Will Universities Make Difference for Malaysia, by 
Dato Shahril Ridza (CEO EPF), UM, 12 July 2017

4. University of The Future Seminar Series 3/2017 - Education 4.0: The Human 
Revolution & Future Proofing our Graduates, Herriot-WATT, 24 July 2017

5. International Conference on University 4.0, Ho Chi Minh City Vietnam, 20-21 
July   

6. UTM University Presidents Forum (UPF) 2017, Institutional Sustainability: 
Meeting Challenges of the 4th Industrial Revolution, 8-10 August 2017, UTM     
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SEMINARS ON 4.0 organised by Malaysian Universities SEMINARS ON 4.0 organised by Malaysian Universities SEMINARS ON 4.0 organised by Malaysian Universities SEMINARS ON 4.0 organised by Malaysian Universities in in in in 

Collaboration with Collaboration with Collaboration with Collaboration with the Ministry of Higher Educationthe Ministry of Higher Educationthe Ministry of Higher Educationthe Ministry of Higher Education (June June June June 

2017 2017 2017 2017 –––– November 2017November 2017November 2017November 2017)



1. MOHE 4IR. A collaboration between MOHE and the 
World Bank, 24-25 August 2017, Royale Chulan Hotel.     

2. International Conference on Malaysia Higher Education 
4.0, 11 September 2017, UPSI

3. R&D and Talent Development Challenge in 4IR
4. MOHE-UKM 4IR Sept 2017, Research Trianle Inst US, 

September 2017  
5. Foresight Workshop: Leaders, Laggards, Losers or Lost: 

The Alternative Futures of Malaysian Universities by Prof 
Sohail Inayatullah, 27-29 November 2017

84

Upcoming Seminars 2017



Fourth Industrial Revolution Challenges
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• “their readiness in responding to the 4th IR, and questioned if 
universities are capable of managing the convergence, fluidity, 
power shifts, contingency and ethical issues that c ame along 
with the 4 th IR. He emphasised that investment in emerging 
technologies and human connectivity, building digit al 
resilience , as well as institutional capabilities in digital 
governance and accountability , are key strategies for survival; 
however, it is unclear whether the higher education community are 
doing enough to adapt”

86

Fourth Industrial Revolution Challenges -1 

(Prof. Dr. Colin B. Grant, Vice President (International), 
University of Southampton, University Presidential forum 
2017)



• “create an enabling environment for learners, academics and practitioners 
to break barriers, imagine, innovate, create, and collaborate;

• develop a 4.0-ready ecosystem fitting to institutional contexts; 

• stimulate greater human connectivity through the exchange of students 
and staff, which is enabled through global and regional networks, and 
consortium of higher education institutions; 

• incorporate spiritual values, ethics and morality , national identity and a 
sense of connection to the community, through curriculum delivery and 
technology transfer; and

• be mindful of the benefits and risks brought about by the 4th Industrial 
Revolution. “ 
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Fourth Industrial Revolution Challenges - 2

(Wahid Omar, Vice Chancellor UTM, University Presidential forum 2017)



MyHE 4.0 Challenges

CHALLENGESDevelop 
NEOTERIC 
ACADEMIA

� Learn, Unlearn, 
Relearn, Unskill, reskill 

� Engage in Teaching-
Research Nexus

Create 
HUMAN-

MACHINE 
Partnership

Produce 
Holistic 

Graduates 
with Multiple 
Intelligence 

SPEED in 
Agile 

Governance
� Speed
� Productive
� Efficient
� Effective
� Delivery

Intensify 
Digital Thrust 

Itemize the 
values in 
Blueprint Unravel the 

QALB 

(Datin Paduka Ir. Dr. Siti Hamisah Tapsir, , University Presidential forum 2017)

Fourth Industrial Revolution Challenges - 3
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Lack of digital culture and training is the biggest challenge facing companies 

Source: 2016 Global Industry 4.0 Survey  - www.pwc.com/industry40 

Fourth Industrial Revolution Challenges - 4



Conclusions and future 
outlook



• Digital disruptions are happening every single day. We 
need to preserve our core values, ethical principles and 
Malaysian identity as we embrace the Fourth Industrial 
Revolution.

• Innovation amongst Malaysian universities is key 
competitive factor of Digital Transformation in IR 4.0

• Higher Education leaders should exploit the potential 
opportunities brought by the IR4.0 with much responsibility 
and wisdom, by providing digital leadership for their 
institutions.

Conclusions and future outlook
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• Technologies brought forth in the 4th IR if wrongly used 
could easily lead us astray from our culture, core values 
and identity that Malaysia is proud of.

• Thus, it is important for Malaysia to provide a Code of 
Ethics and Responsible Conduct to guide institutions and 
individuals in their exploration of these 4thIR technologies.

Conclusions and future outlook



Terima Kasih

Thank You


