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  1.0   Scene Setting 
 
 
 
Klaus Schwab, Founder and Executive Chairman of the World Economic 
 
Forum, Proclaimed in Davos January 2016 the Coming of the 4th Industrial 
 
Revolution: 
 
 
• 1st  Industrial Revolution     1784       Steam and Mechanical Power  

      

• 2nd Industrial Revolution     1870       Electric Power and Mass Production  

 

• 3rd Industrial Revolution      1969       Electronics and ICT  

 

• 4th Industrial Revolution      2015--     Cyber-Physical Systems  

 

 



 
 
 
He justified his Proclamation by stating: 
 
 

The possibilities of billions of people connected by mobile devices, with 

unprecedented processing power, storage capacity, and access to knowledge, are 

unlimited. These possibilities will be multiplied by emerging technology 

breakthroughs in fields such as artificial intelligence, robotics, the Internet of 

Things, autonomous vehicles, 3-D printing, nanotechnology, biotechnology, 

materials science, energy storage, and quantum computing. 
 

 

I would argue what he proclaimed is not the Fourth Industrial Revolution 

but the Digital Revolution. 
 

 

 



World Economic Forum also released its study report “The Future of Jobs” in 

2016. http://reports.weforum.org/future-of-jobs-2016/ The study covered more 

than 13 million employees in nine industry sectors of 15 developed and 

emerging economies. 

 

From the Report, the following are significant: 

 

• Digital technologies, combined with other socio-economic and demographic 

changes, will transform labour markets in the next five years, leading to a 

net loss of over 5 million jobs in 15 major developed and emerging 

economies. Whilst there will be new 2 million jobs created in digital 

industrial and services sectors, there will be 7 million job loss in the 

traditional industrial and services sectors. 

 

• 65% of children entering primary school today will ultimately end up 

working in completely new job types that don’t yet exist. 
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The reality of massive job loss has already impacted negatively the political, 

economic and social landscape in developed countries. The rise of the new 

political ethos in the West “We First and To Hell with the Rest”  makes the 

development prospects for developing countries much worse.  

 

This is borne out by World Bank president Dr Jim Yong Kim who projected 

about two-thirds of jobs in the developing world may be lost due to 

automation (Speech at the Milken Institute Global Conference May 2017). 
http://markets.businessinsider.com/news/stocks/jim-yong-kim-world-bank-milken-conference-

2017-5-1001966906 Dr Kim pointed out several countries in particular with high 

risk of job loss. In Ethiopia, 85% of jobs, compared to 77% in China and 72% 

in Thailand.  

 

In the developing world of large populations where the proportion of the 

young is much higher and youth unemployment is also higher, the message is 

grim. 
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2.0    Job Loss in Developing World 

I don’t believe the consequences in the short term will be as grim as Dr Kim 

predicts.  

 

The Development of many South Countries are still in the Agricultural, 

Primary Resources Extraction and Preliminary Manufacturing  and 

Industrial Development Stage.   

 

For Employment and Wealth Creation, their Development Focus must 

continue to be: 

• Building inclusive infrastructure like energy, water, waste water, 

transportation, housing education and health facilities as well as virtual 

connectivity through ICT.  

• Nurturing indigenous small and medium enterprises (SMEs) as  SMEs are 

the backbone of domestic manufacture that will uplift their economy. 

 



Fortunately, the Developing World is undergoing  a Development Revolution 

that I call “The Rise of the South through South-South Cooperation”. 

This Development Revolution is sparked by the successful infrastructure-led 

development of Asia Pacific nations. This is propelled by China’s spectacular 

development agenda of the past three decade in providing her citizens of the 

basic necessities of living “Clothing, Food, Shelter and Transportation” . To 

quote Chinese Proverb “To Get Rich, Build Roads First” .  

The UN Broadband Commission has a priority task to get broadband internet 

to the 3.9 billion people in remote areas of the developing world. Without 

physical connectivity like roads, rail, air and/or river transport, these isolated 

rural communities will continue to be in the “Poverty Trap”. What is the good 

of broadband internet to them! 

China is sharing her Development Successes with the Developing World 

through her Visionary “One Belt One Road” (OBOR) Initiative. 

http://news.xinhuanet.com/english/2017-05/14/c_136282982.htm 
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OBOR Project Already Reality. 

London is the 15th European city to find its way on to the ever-expanding map 

of destinations for China's rail cargo. In 2016, 1,702 freight trains made the 

voyage to Europe, more than double the 2015 figure. 



 However, Developing Countries Cannot Ignore the Reality of the Digital 

Revolution. They must urgently review their National Science, Technology and 

Innovation (STI) Policies to assess the impact of the Digital Revolution on 

their economies. 

 

As the OECD 2015 Report “Data Driven Innovation” points out, there is a 

shortage of big data professionals in the West due to tertiary education 

curricula in ICT being too focused on the nitty gritty of computer components 

and devices rather than on systems. There is also lack of attention given in 

schools to curriculum in STEM subjects in general and algorithm writing and 

mathematical modelling in particular.  

http://www.oecd.org/sti/ieconomy/data-driven-innovation.htm 

 

The situation in the developing world must be worse.  The South must pay 

urgent attention to develop human capital capacity in big data systems and in 

digital technologies in their education system from preschool to university.  
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Such National STI Policy Review should also pay attention to areas of human 

endeavours where Artificial Intelligence (AI), Robotics, IoT etc are least likely 

to replace human beings.  

 

These areas must be those highly dependent on social interaction and human 

emotion like compassion and caring. These are, for example, teaching and 

training; nursing, health and beauty care; art, literature and theatre; tourism 

and hospitality industry etc. Women inherently excel in these services.  

 

Developing countries must nurture women SMEs in above sectors though 

TVET (Technical and Vocational Education and Training), Entrepreneurship 

Development and Financial Incentives. 

  

 





 

In Malaysia, We must connect the most economically impactful 

Technologies to the12 National Key Economic Areas (NKEAs) for 

employment  and wealth creation 
 

 
 

  

    

Oil, Gas and Energy                  Palm Oil & Rubber                      Financial Services 

http://etp.pemandu.gov.my/article_go.aspx?id=0211495e-e8d3-41ee-b09f-c8be91971c99
http://etp.pemandu.gov.my/article_go.aspx?id=53b3ebf4-0f25-4c87-a04b-352069faa9a4
http://etp.pemandu.gov.my/article_go.aspx?id=20795328-135b-4ac6-80d5-f992b017ae93


Tourism 

 

Business Services 

Tourism                         Business Services                        E and E 

http://etp.pemandu.gov.my/article_go.aspx?id=e16fdce3-9b44-403d-a883-b802f81e480c
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Wholesale & Retail                              Education                               Healthcare                           

 

 

 

http://etp.pemandu.gov.my/article_go.aspx?id=08020c7e-abcc-4f11-9fd9-1c7f6338b340
http://etp.pemandu.gov.my/article_go.aspx?id=51c0fc80-6f78-4235-923a-16a4554ffb1e
http://etp.pemandu.gov.my/article_go.aspx?id=f7e73ed4-17cc-4c01-835e-e21b968def66


Communications and Infrastructure            Agriculture                           Greater K L 

 

 

 

http://etp.pemandu.gov.my/article_go.aspx?id=27272e06-099f-4585-8daa-556fef7121fb
http://etp.pemandu.gov.my/article_go.aspx?id=587741ff-fce2-4944-a604-082f668cd134
http://etp.pemandu.gov.my/article_go.aspx?id=d5f61f88-507b-44d6-bb58-b0b53d8fba17


Advances in Digital Technologies have followed Moore’s Law: processor 

speeds, or overall processing power for computers will double every two years, 

(Gordon Moore 1995). 

 

  

 

  



  

With the Frightening Speed of Digital Technological Development, Increased 

Investment in Continuing Professional Development (CPD) for Digital 

Professionals must be made in developing countries. 

 

ISTIC is working with the International Knowledge Centre for Engineering 

Sciences and Technology (IKCEST), http://www.ikcest.org/index.htm 

a sister UNESCO Category 2 Centre  under the Chinese Academy of 

Engineering (CAE) in Big Data Training for South Countries in following 

areas:  

• Big Data Application Technology and Knowledge Service; 

• Resources and Environment Data Sharing; 

• Environmental Geology Mapping and Data Mining; 

• Theory and Innovative Applications of Big Data; 

• Innovative Training on Internet of Things; 

• Artificial Intelligence and Big Data. 

  

http://www.ikcest.org/index.htm




 

3.0   Future Jobs Not Known 

 

How do we educate our children when we do not know the future jobs? 

 

The popular answer is STEM (Science, Technology, Engineering and 

Mathematics) Education. 

 

I am afraid STEM has become too much of a buzz word that is so politically 

popular that everyone is rushing to join the bandwagon. 

 

The US National Science Foundation (NSF) definition of STEM fields: 

 

• Mathematics, 

• Natural Sciences,  

• Engineering, 

• Computer and Information Sciences, and 



In Malaysia, there is advocacy of STEAM, STEAMR and STEM (Science 

Technology English and Mathematics)! 

 

STEM Advocacies and Initiatives abound in Malaysia.  

 

Is it any wonder such blind advocacy of STEM will add great confusion to our 

education system, our society, parents teachers and above all, our school 

students? 

 

What is actually STEM Education? 

 

STEM is an educational initiative developed to prepare primary and 

secondary students for college and graduate study in the fields of science, 

technology, engineering, and mathematics (STEM). STEM aims to foster 

inquiring minds, logical reasoning, and collaboration skills. 

 



 

 

Alternatively, STEM is a curriculum based on the idea of educating students 

in four specific disciplines — science, technology, engineering and 

mathematics — in an interdisciplinary and applied approach. Rather than 

teach the four disciplines as separate and discrete subjects, STEM integrates 

them into a cohesive learning paradigm based on real-world applications. 

 

In my opinion, it is basically the Inquiry Based Science Education (IBSE) or 

what I have advocated the new terminology “Evidence Based Education the 

Scientific Way” Pedagogy or Methodology. 

 

 



 

In the Nineteen Nineties, eminent Western academicians of academies of 

sciences, began to have serious concern about the state of science education 

and its relevance to the needs of the coming 21st century. Instead of the 

traditional pre-emptive method of book and rote learning dictated by the 

teacher, they advocated the inquiry based science education (IBSE) or 

“Learning by Doing” methodology.  

 

IBSE, when applied from preschool through primary and high school, 

stimulates analytical and critical thinking skills, develops language skills and 

deepens the pupils' understanding of the world.  

 

If we let our children have full rein of their inquisitive and creative instincts in 

education from preschool upwards, they will create the jobs that do not yet 

exist through innovation.  

 



Youth are most adept in use of social media. They will propagate broadly their 

innovative and creative thinking and practice. They will be the agents of 

change to have their communities and nations embrace the innovation culture. 

 

Formal education in the Developing World must abandon its tradition of 

adherence to book and rote learning as well as the culture that emphasizes 

passing of examinations and values paper qualifications. This traditional 

education suppresses the innovative and creative instincts of the students. We 

must adopt IBSE that allows the students to discover truth themselves through 

hands-on inquiry and experimentation with the teacher acting as the guide. 

 

In the current confusion over STEM, we should go back to basics in science 

education in primary schools i.e. mathematics, physics, chemistry and biology 

the IBSE way, they will have acquired the knowledge to enable them to 

understand such front-edged technologies like nanotechnology, mechatronics, 

biomedical engineering, genomics, artificial intelligence, robotics, IoT etc. 

  



 

InterAcademy Partnership (IAP) Science Education Program (SEP) has led 

IBSE initiatives and programs throughout the world for the past two decades. 

IAP is the umbrella organisatio of some 110 national Academies of Sciences 

and some 35 national Academy of Medicine. I am the Chair of the IAP SEP 

Global Council. 

http://www.interacademies.net/ProjectsAndActivities/Projects/12250/18276.as

px 

 

The outstanding example is La Main a la pate (LAMAP) of the French 

Academy of Sciences. http://www.fondation-lamap.org/  LAMAP experience in 

France and some 60 other countries in the past two decades proves that IBSE 

improves science literacy, numeral literacy and language literacy of school 

children.  
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IBSE enables children to question and doubt every proposition of the so-called 

“prophet”, be he “prophet” of fanaticism, climate scepticism or profligate 

consumption etc,  unless his proposition can be supported by experiment and 

borne out by evidence. In other words, IBSE trains rational citizens. 

 

IBSE nurtures the inborn curiosity and creativity of the young to develop 

innovative skill set that will address the most pressing global challenges of the 

21st century such as climate change, chronic food shortages, exponential 

increases in non-communicable diseases, energy shortages and environmental 

degradation.  

 

Apart from Europe, USA, Canada, Australia, Chile and Mexico, the 

outstanding success of LAMAP-mentored nation in Asia is China in her 

“Learning By Doing” IBSE program http://www.handsbrain.com/ 

 

 

http://www.handsbrain.com/


My UNESCO Category 2 Centre “The International Science Technology and 

Innovation Centre for South-South Cooperation (ISTIC) www.istic-unesco.org 

has been working with LAMAP in spreading IBSE to South countries through 

conducting IBSE training workshops for teachers in South countries and 

funding a English Language mirror website and English translation of 

LAMAP Teacher’s Guides. 

In computer science education in France, teachers (kindergarten, elementary 

and secondary school) face the following difficulties: lack of initial and 

continuing training, lack of turn-key classroom resources, lack of community 

of practice to rely on, and lack of equipment. To answer these dire needs, the 

Foundation La main à la pâte  launched a pedagogical project entitled “1, 2, 

3… codez!” (“1, 2, 3… code!”) in 2016 addressing different themes: history of 

science and technology, algorithms, languages, programming, machines, and 

so on, highlighting a pedagogy based on inquiry and project.  

ISTIC will be embarking on computer science training for South countries 

with LAMAP “1,2,3 Codez” for Primary, “1.2.3 Codez 2” for High School. 

 

http://www.istic-unesco.org/
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           ESTABLISHMENT “I DO, I DISCOVER” LA MAIN A LA PATE MIRROR WEBSITE IN ENGLISH 
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IBSE-STEM EDUCATION 
IBSE Translation of Resources  

Translation from French to English 























 

4.0   OBOR Fusion of Civilizations School Curriculum Design 
 

Whilst Science, Technology and Innovation have greatly improved the human 

condition in recent decades, it has also tremendously increased the killing 

power of traditional weapons as well as the chilling military hardware in cyber 

warfare. Hence, wars and conflicts have never ceased but grown more 

destructive.  

 

The most striking example is the current fight against global terrorism. ISIL is 

undoubtedly the global target. From their bases in Syria and Iraq, terrorist 

attacks have spread throughout the world. The jihadists are drawn from all 

corners of the globe through clever manipulation of social media.  

 



Terrorism due to religious fundamentalism is not confined to ISIL. Communal 

violence, religious strife, genocide and mass population dislocation continue to 

occur in most corners of the global, perpetuated by “well educated” people of 

every colour and creed.  

 

Besides military means, political and diplomatic dialogues as well as interfaith 

dialogues have been tried for decades to tackle this human aberration to no 

avail. 

 

Education for peace and harmony the IBSE way may well succeed with the 

young. Children are not only born inquisitive but also benign.  In this internet 

and digital age, children are much more adept in acquiring and sharing 

information knowledge through social media. In turn, they can spread the 

message of peace and harmony to their parents and their communities.  

Indeed, they can be really agents of societal change for peace and harmony. 
  



 We must not forget that UNESCO is not just about Education, Science and 

Culture. These are but the Tools to achieve UNESCO’s Vision and Mission as 

enshrined in the opening sentences of her Constitution: 

  “That since wars begin in the minds of men, it is in the minds of men that the 

defences of peace must be constructed; That ignorance of each other’s ways and 

lives has been a common cause, throughout the history of mankind, of that 

suspicion and mistrust between the peoples of the world through which their 

differences have all too often broken into war;”  

 

I have been working on the IAP SEP “Fusion of Civilizations Curriculum 

Design” project that is based on the two LAMAP thematic programs, namely 

“Discoveries in Muslim Countries” based on the ground-breaking discoveries 

in the Golden Age of Islam; and “Discoveries in European Countries” that 

resulted from the European Renaissance with knowledge and technology 

transfer from Islam. Through the ancient Silk Road, Islamic discoveries 

interacted eastwards with the civilisations in India and China.   

 



   

The “Fusion of Civilizations Curriculum Design” project is given modern 

relevance by China’s “One Belt One Road” (OBOR) Initiative that aims to 

uplift the human conditions of the developing world by physical, cyber and 

cultural connectivity.  

 

This IAP SEP Project anchors itself on the tenets of the Islamic Golden Age: 

• Seek and share knowledge freely throughout the world; 

• Be knowledgeable not only in science, but also in religion, poetry, literature, 

music and the arts. 

 

Through the Fusion of Civilizations Curriculum Design for Schools along 

OBOR, it is my earnest hope that Children and Youth of the 60 odd nations 

will realise and remember all human beings are the same under the skin. 

  

 

 



  

  

 

 

 

 
 



 

5.0  My Deepest Concern on the Digital Revolution  
 

As driven by the West, economic growth of the global digital economy is based 

on more and more consumption, fuelled by incessant advertisements in mass 

media. Smart phone giants Apple, Samsung, Huawei announce new models 

every few months making smart phones like costume jewellery.  Older phones 

are thrown away like junk.  

 

Social media giants like Google, Facebook and Twitter earn much of their 

billions by advertisements advocating consumption.  

 

We must work together to arrest this wanton consumption that continues to 

deplete the dwindling resources of our Earth. 

 

 

 





Pope Francis twitted “the throwaway culture of today calls for a new 

lifestyle.  The earth, our home, is beginning to look more and more like an 

immense pile of filth." 



Satellite Debris in Space 



 

 
According to Malaysian Communications and Multimedia Commission (MCMC) (The 

Star 11 July 2016) there are more than 66 million mobile phones in Malaysia – about 

twice the population. This means Malaysians are sitting on millions of unused, obsolete 

handphones at home. These are posing a danger to the environment.  

 



 

Hope is Rising in the South 

 

• The Sufficiency Economy of Thailand as advocated by the late King “This 

sufficiency means to have enough to live on. Sufficiency means to lead a 

reasonably comfortable life, without excess, or overindulgence in luxury.”  

 

• China’s National Dream is “A Nation of Medium Income Families”. 

        

 

• Bhutan’s Gross National Happiness Index is Bhutan’s Development 

Philosophy based on Buddhist values that measures the quality of life 

based on the spiritual and mental well-being of its people.  

 

• Malaysia’s Advocacy of Moderate Islam. 

 

Education must emphasize the Golden Mean or Moderation. 

 



 

 

                                            THANK YOU 
 

 


