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Abstract 
This essay raises that the current stage of industrial and technological revolution creates 
economic anxiety and doubts on university education’s value. Universities’ response should be 
sticking to the basics: advance research and train students to be life-long learners. We need to 
emphasize principle, data, technology, and human literacy as in Aoun (2017). We also now need 
to emphasize the inclination to ask meaningful questions, to practice critical thinking, and to 
inculcate in students a sense of responsibility to do good in society.  

 
Introduction  

In the second decade of the 21st Century, people face a future that is filled with unpredictable 
volatility and disruption of work, which some have called the 4th Industrial Revolution. On the one 
hand, we are excited about the potential in efficiency gains and economic growth. On the other, 
we are feeling widespread economic anxiety that surpasses previous rounds of Industrial 
Revolutions. The economic anxiety raises doubts about the value of university education, 
particularly the value of business school.   

Historically, institutions of higher learning played a critical role in society’s development from pre-
Renaissance to the Industrial Revolution. Universities promoted critical thinking and scholastic 
values. They bred advancements in science, applied science, and technologies. They trained 
students to meet society’s needs. Industrialization and universities developed overtime a 
symbiotic relationship: industrialization raised universities’ market value and universities 
developed research and trained students to support industrialization. Even in the era of the 4th 
Industrial Revolution, the fundamental role of universities – advance values, research, and train 
students – should remain.   

In this age of rapid technological evolution, universities and business schools need to stick to the 
basic more than ever: advance useful research and develop students who can meet society’s 
needs while keeping a sense of purpose in serving people. Still, there are some needed tweaking.  

                                                            
1 I am most grateful to Prof. Jordi Canals, the editor, for his encouragement and his many helpful comments in 
improving the essay.   
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In the future of work, technology creates a fusion of people and intelligent machines like in 
futuristic movies. Universities may need to train all students like doctoral students.  We need to 
emphasize in our education principle literacy, data literacy, technology literacy, and humanistic 
literacy (see Aoun 2017). We also now need to emphasize the inclination to ask meaningful 
questions and to practice critical thinking as well as life-long learning.  Moreover, we need to 
inculcate in them a sense of constructive dissatisfaction – see that the world could be better and 
take up the responsibility to make good things happen.  

The next section discusses universities’ role in development, focusing on that industrialization 
and rapid growth in universities went hand in hand in the 20th Century. The value of universities 
education might have inadvertently shifted more from its intrinsic component towards its 
transactional component. Section III describes two trends resulting from the rounds of Industrial 
Revolutions – aging and digitalization – which have led to a high level of economic anxiety for all 
age classes.  The result is some justified doubts about the value of education.  In Section IV, we 
propose responses in facing the future.  Conclusions to follow. 

 

II: Development, the modern world and universities’ pursuits 

Human beings’ curiosity and relentless effort to defy constraints drives development. Yet, 
economic growth, as measured by per capita GDP, was visibly flat for thousands of years and did 
not take off until the 18th Century (e.g., see Figure 1).  This puzzling long journey would not have 
a simple answer.  Still, as an academic, my belief is that cumulation of knowledge and widespread 
education forms the backbone of our development; we did not grow before that happened.  

 

The Renaissance and being educated in universities  

Our development journey might have started with the Renaissance period, which started at the 
beginning of the 14th Century and lasted till the end of the 16th Century.  History.com describes 
the Renaissance as: 

“a fervent period of European cultural, artistic, political and economic “rebirth” following the 
Middle Ages…. It promoted the rediscovery of classical philosophy, literature and art. Some 
of the greatest thinkers, authors, statesmen, scientists and artists in human history thrived 
during this era, while global exploration opened up new lands and cultures to European 
commerce.”2  

During the Renaissance period, the spread of printing devices helped the cumulation and 
spreading of knowledge. Reportedly, China started printing in the 7th Century and paper printing 
took off in the 9th Century. Printing capability spread around the world.  Block printing was 
common in Europe by 1300, the beginning of the Renaissance period.  As the ability to print 
spread, so did education.3  

While the Renaissance was in progress, the Black Death spread around the world in the 14th 
Century. The awful disease reportedly killed 30-60% of Europe’s population and slashed an 
estimated world population from 450 million to 350-375 million in the 14th Century. This caused 
                                                            
2 See https://www.history.com/topics/renaissance/renaissance 
3 “Printing” is not a one-time innovation; it developed overtime and probably originated from multiple 
locations. It is, however, quite widely recognized that the invention of the Gutenberg printing press in 
1450, allowed for improved communication throughout Europe and for ideas to spread more quickly.  See 
https://www.history.com/topics/renaissance/renaissance 

https://www.history.com/topics/renaissance/renaissance
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labor shortage and raised commoners’ wages as well as social status.  At the same time, the 
widespread calamity led to collective soul searching. Educated commoners spread critical 
thinking.  

That era had many famous scientists, mathematicians, philosophers, and thinkers; people fondly 
remember their contributions for centuries; interestingly, they were students and faculty of famous 
universities.4  Since the founding of the University of Karueein in 859 AD in Fez, Morocco and the 
University of Bologna in 1099 in Italy, universities bred science, scientists, and profound scholars. 
Similar experiences could be found in countries like China, India, Egypt, and Greece. By design, 
higher education is intimately connected with human development. In Latin, universitas refers to 
“a number of persons associated into one body, a society, company, community, guild, or 
corporation”. The association is created for the purpose of having like-minded people to engage 
in stimulating dialogue – enlightenment for humankind and solving difficult questions.   

 

The Industrial Revolution, matching institutions and universities 

The development of knowledge and spread of education continued from the Renaissance to the 
Age of Enlightenment and to various rounds of the Industrial Revolution.  During the Industrial 
Revolution, educated people developed institutions that enabled large scale specialized 
investments and market exchanges to embrace technological progress stemming from scientific 
discovery. Economic development took off accordingly.  Cotton gins were just a start.  What 
followed were scalable and spreadable general-purpose inventions, like steam power, iron works, 
machine tools, trains and railways, electricity, cable communication, etc. These innovations 
allowed people to do many things they never thought they could.  People produced more, travelled 
more, communicated more, consumed more and many migrated from farming to urban factories. 
Industrialization changed our world for good.   

The prime driving force of these changes was the previously unthinkably large-scale and efficient 
mass production.  Business organizations emerged to allow people to benefit from specialization 
and cooperation, which Adam Smith (1776) called the division of labor.5  Those who took risks to 
experiment and had good outcomes became rich early industrialists.  Matching supportive 
institutions also emerged.  For instance, large-scale companies running assembly lines needed 
the trust of savers, employees, and buyers.  Financial intermediary institutions evolved to support 
industrialists, not just nobles and royalty, while joint stock arrangements became an acceptable 
practice.  Professionals and their associations emerged with defined and enforced acceptable 
standards and behavioral norms.  Reliable governance standards emerged and continued to 
improve, often after a financial crisis.  And governments stipulated rules and regulations that 
aimed to protect the less informed and those with less economic power.  While the world was not 
perfect, these “market institutions” helped establish some reasonable level of trust between 
                                                            
4 These centuries bred great scientists who made invaluable and fundamental contributions in our 
advancement in science – Nicolaus Copernicus (1473-1543), William Gilbert (1544-1604), Galileo Galilei 
(1563-1642), Johannes Kepler (1571-1630), William Harvey (1578-1657), Christiaan Huygens (1629-
1695), and Isaac Newton (1643-1727), just to name a few.  Indeed, these centuries featured an almost 
endless list of great scientists, thinkers, and philosophers who fundamentally shaped the modern world as 
we know now. 
5 Technology allows large scale production, which is fruitful only if there is cooperative exchange which 
allows markets to grow. Adam Smith (Ch. 3 1776) states the following: “As it is the power of exchanging 
that gives occasion to the division of labor, … When the market is very small, no person can have any 
encouragement to dedicate himself entirely to one employment, for want of the power to exchange all that 
surplus part of the produce of his own labor, which is over and above his own consumption.”  
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savers and users of funds, between customers and suppliers, and between employers and 
employees.  Together, they allowed large-scale specialization and cooperation, grounded on 
mutual trust the institutions brought forth.  

This sustained a virtuous cycle of “industrialization  market development  growth  further 
industrialization”, which is still on going. Economic specialization and cooperation created 
redundant workers and great wealth.  The former faced economic anxiety and got angry; they 
became Luddites, which refers to groups of displaced workers resorting to force to stop 
mechanization of their manual labor work.  However, newly created wealth raised consumption 
demands and elicited further innovation attempts.  The social trust described above allowed 
industrialists to raise finance to commercialize the innovations and create new jobs.  For example, 
Henry Ford developed assembly lines and model T in 1908.  The unemployed found meaningful 
new employment in his factories, in gas stations, in road constructions and maintenance, car 
repair shops, in motels, etc., and cars became household goods that expanded ordinary people’s 
reach.  The virtuous cycle propelled economic development, e.g., measured by GDP per capita, 
and changed our lives whether we liked it or not.   

The movement led to rapid growth in university education.  Industrialization raised the demand 
for intellectual output and suitably trained minds.  Universities became a central contributor 
receiving both public and private sector money.  Faculty members became well-paid specialists 
producing pure science to meet curiosity, medical science to treat the sick, and applied research 
to advance new products and production processes.  Universities also produced students who 
supported and indeed led developments.  Faculty and their trained graduates, who took up 
various leadership roles, served up fundamental questions on important social issues – like 
fairness, equality, and righteous social policies.   

At the risk of exaggeration, we thus argue that top-tier universities played an important role in the 
virtuous cycle of development from the Renaissance to the Age of Enlightenment and to 
industrialization from the 19th Century onward. Their roles have evolved from being the training 
grounds for people who served governments, or churches, to developing people to be thinkers, 
scientists, and people with skills that met the market.  For society, universities have the 
responsibility to be the brain trust: produce knowledge and solve problems.  Yet, their social 
esteem fundamentally stemmed from the values embedded in what scholarship is about.  Indeed, 
from Scholarship to Virtue (bo wen yue li) is Confucius’ theme for advanced education; Confucius 
is known as the educator of all generations in China.   

 

The 20th Century and universities 

While traditionally universities develop knowledge and human capital as well as enlighten minds, 
their role shifted towards meeting demands derived from the rapid industrialization in the 20th 
Century.  Also, after WWII, the arrival of baby boomers raised the demand for university 
education.  Correspondingly, university activities might have become transaction value oriented. 

Firstly, growing with large scale and rapid industrialization were complicated corporations and 
organizations; they needed talent. Universities served as a sieve.  University graduates bore the 
sign that, having passed admissions and then graduating, they were above others and thus more 
employable.   

Furthermore, the workplace needed talent with specific skills.  Universities responded: they taught 
marketable skills, e.g., engineering and various functional business skills.  Business Schools, 
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while born earlier, grew like mushrooms. We now have functional specializations: accounting, 
finance, marketing, human resources, operation, strategy, etc.   

As economies grew and baby boomers were growing up, the demand for university education 
rose.  University degrees were perceived to be a safe ticket to middle-class status with life-long 
comfort.    

The provision of university education thusly grew with economic prosperity and the resultant 
derived demand for talents. Competition, however, drove up the cost of university education; elite 
universities’ tuitions went up and so did elite faculty’s salaries.  The driver was that earnings of 
graduates from prestigious universities rose, perhaps because they had been tracked to be “well 
above others”, or that they had got into a network of “above average” talent, or they had been 
exposed to better faculty.  In economies where university education was more privatized, more 
families borrowed a lot of money to put their kids through prestigious private universities. 

University education increasingly became a “market-transaction”.  Wholesale marketization of 
education led universities to intensify their focus on marketable skills, an equilibrium deal between 
buyers and sellers: the students paid and the universities they enrolled in had to 
deliver.  Traditional components of university education – enlightenment and inculcation of values 
– made way for the passing on of marketable skills.   

In this period, business schools had their heyday: enrolment, tuition, and faculty salaries shot 
up.  At the same time, faculty members strived to gain respect as scientists.  Journals got 
established and faculty members did their best to assert that they were “scientists”, often 
overlooking the infant status of their disciplines.  Over-confidence led to under-recognition of what 
they might not know.  Some business school faculty members might have inadvertently promoted 
the pursuit of market results without developing for students a grasp of holistic implications of 
such a pursuit.    

Indeed, after the Great Financial Crisis, many lamented that “transaction value focused” business 
school teaching might lead otherwise good people to have a collapse in moral judgment.  When 
enough of them did that, the market overlooked its moral responsibility – maintaining trust among 
players and serving society.  Business schools might have gone too far.  

Not that business education has lost its soul, just that we need to strike a balance.    

 

III:  Fast changing world challenges the value of business education 

The Industrial Revolution continues.  Towards the end of the 20th Century and in the past two 
decades, two trends have been developing as a natural consequence of global economic 
development.  They are “ageing population” and the exponential rate of development in science 
and technology, which the World Economic Forum has coined as the “4th Industrial 
Revolution.”  These trends have hugely significant implications for our future economic evolution.   

 

Aging 

The first significant trend, ageing population, is driven by lowered birth rate and extended life span 
of the aged. The phenomenon has causal roots deeply linked to industrialization.  

Women’s participation in the job market has hugely increased, particularly in the last quarter of 
the 20th Century. This probably has a lot to do with the large-scale adoption of electrical household 
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appliances which reduces the time and effort needed to run a household.  Surplus household 
labor then joins the marketplace to earn tangible income. Also, mandatory education raises 
women’s readiness to advance in the workplace.  At the same time, the job market expands its 
readiness for women, e.g., in service industries, and mechanization reduces the need for sheer 
brute strength in many jobs.  There are probably many other reasons for the huge increase in 
female job participation.  The upshot is that many women find not just a good fit in the job market, 
but also many fulfilling career options and financial independence.  They thus want to advance 
their own careers and cherish their independence.  Getting married, bearing and raising children 
becomes a competing option, and not necessarily the most preferred.     

At the same time, inter-generational wealth transfer is a lot more significant now than in the mid-
20th Century for all advanced countries and even developing countries, e.g., those in Asia.  Baby 
boomers are richer than their parents; they can invest and transfer more wealth to their 
children.  The wealth effect enhances millennial’s choice set; they have a life goal of more than 
just work and raising a family.  The outcome is that more do not get married and those who do 
are less inclined to have a large family.    

While birth rate declines, people live longer.  Advancements in medical science, sanitary 
condition, hygiene practice, and general health knowledge obviously prolong people’s life 
expectancy.  The two factors together lead to the aging phenomenon in many countries, e.g., 
South Korea, Japan, China, Canada, Germany, Spain, and France (see Figure 2).  In Asian 
countries, the decline in birth rates is aggravated by the challenge of raising kids in a hyper exam-
driven competitive environment and the low level of supportive government policies (e.g., short 
maternity leave).  

The aged will have economic anxiety.  For the older generation, extended life expectancy in 
recent years would mean a greater than expected need for retirement money and possibly higher 
medical care costs.  The reduced birth rate will mean simply that there are less working bodies 
supporting the total population. It is natural that aging baby boomers develop economic 
anxiety.  How can they protect their living standards in their extended future lives? The young, on 
the other hand, are nervous about their share of the rising national health care bill as their parents’ 
generation ages.     

 

The Fourth Industrial Revolution and economic anxiety  

After centuries of development, basic science, applied science and technology are all advancing 
at an exponential speed.  Material science, additive manufacturing, genome, nanotechnology, 
bio-tech, new batteries, all push up our capabilities in providing goods and services. Still, the most 
influential is digitalization. This leads us to the “Fourth Industrial Revolution,” a term coined by Dr. 
Klaus Schwab for the World Economic Forum in his 2015 article and 2016 book.   

 “The First Industrial Revolution used water and steam power to mechanize production. The 
Second used electric power to create mass production. The Third used electronics and 
information technology to automate production. Now a Fourth Industrial Revolution is building 
on the Third, the digital revolution that has been occurring since the middle of the last century. 
It is characterized by a fusion of technologies that is blurring the lines between the physical, 
digital, and biological spheres.”6  

                                                            
6 Excerpts from The Fourth Industrial Revolution by Dr. Klaus Schweb (2016) 
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The fusion of technologies forming a cyber-physical system is based on the quantum 
advancement in Computing, Communication, Sensors and Data Storage technologies.  Data 
analytics, cloud computing, sensors, robots, machine learning, and artificial intelligence allow 
machines to automatically recognize, store, and process huge amounts of data and conduct real-
time optimizing predictions and judgments. The cyber-physical system carries out some human 
functions, e.g., image and language recognition as well as cognitive judgment, faster and better 
than people.     

Consequently, people have incredibly expanded capabilities to communicate, to connect, to work 
without actual physical involvement or real contact. We now have driverless vehicles and drones, 
which help in more than moving people and goods, they assist us in farming, in pollution control, 
and much more; we have machine-aided surgery; and we have smart cities, smart contracts, 
account-tech, fin-tech, marketing-tech, legal-tech, policy-tech, and all the other “x-techs”.  We 
have extended well beyond De Vince’s imagination and realized capabilities in science fiction and 
futuristic movies.   

These capabilities’ impact comes at incredible speed, scale, and scope. There are several well-
known important consequences.   

Firstly, they have changed our lives, continuing a trend in previous rounds of Industrial 
Revolutions.  Smartphones, connected with huge computing power, change the way we decide 
on traveling, entertaining, purchasing, or connecting with friends.  Our day-to-day behavior and 
decisions are seriously affected by and dependent on the digital networks we are connected to.  

Secondly, digitalization leads to disruptions in companies and business models, often from 
unexpected corners. Virtual companies replace brick and mortar companies, like Uber disrupts 
taxi companies and Airbnb affects hotel business. Platform economics allow platform owners like 
Google, Amazon, Tencent, and Alibaba to be value heavy, asset light, and to stimulate innovation 
for platform users. Data analytics have transformed logistics management. Block-chain creates 
trustless trust: people do not trust one another but they trust a faceless machine system. Various 
forms of data analytics and fin-tech thus disrupt traditional finance practices. More will come.  

Thirdly, machines more than substitute for people in routine jobs; they can even take over some 
jobs that require cognitive functions. For example, high-speed algorithm trading programs replace 
many human traders. Real-time analytic algorithms are tremendously helpful to auditors and 
analysts and yet reduce the hiring of them.  Machine-search changes the life of lawyers, as 
machines are better than people in coming up with precedents.  Intelligent drones inspect 
buildings and bridges; computers aid architectural and structural designs; so, engineers and 
architects have to seek new ways to contribute. The fast progress in machine-human-capital 
substitution means that experts need to seek new competitive advantages, this time against 
intelligent machines.  

Finally, digitalization has huge room for expansion in scale and scope because the capability is 
non-rivalry. This creates a winner-takes-all phenomenon that skews corporate earnings and 
income distribution. Besides creating disruptive production processes, services, and business 
models, it intensifies competition among peers. Digitalization allows real-time connection between 
people and market information to attain real-time prediction and optimization. Hayek (1945) posits 
that the market is an information processor where firms are agents processing their market 
experiences to act accordingly in pursuing results. Firms mastering digitalization are more agile 
“market information processors” which more efficiently outcompete other firms.  Employees who 
understand the interactions between customer journey and worker journey are valuable in this 
competition; they help employers to outcompete peers. Investors equipped with powerful 
analytics are better than others in picking investment prospects.  
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The upshot is faster business churning, greater individual business volatility, and shortened 
horizon of usefulness in skill-sets as capital-labor substitution has become capital-human capital 
substitution.  All of this raises economic anxiety.  Companies have a reduced sense of security, 
for sure.  People’s prospect of a long tenured secured job dims. The millennials worry about being 
displaced at the age of mid-40 or mid-50, something like a decade from now, and having to start 
a new career path from scratch.  Those born after 2000 are entering universities now.  They worry 
about whether they are learning the right skills; their parents’ past experiences provide only limited 
guidance in preparing for the rapidly moving world. 

 

Doubts about the value of education 

Universities, while significant contributors to the trends, are experiencing their own ups-and-
downs in this journey. In the 20th Century, Industrial Revolution raised the demand for education. 
In the 21st Century, the new trends raise doubts about the value of university education.  The 
implication, however, is that universities should be more valuable than ever.  Still, momentarily, 
let us focus on the concerns.   

Firstly, university enrolments are bound to shrink as the reduced birth rate reduces the cohort size 
of university age students.7     

Secondly, value always declines with risks.  Job uncertainty will no doubt, ex-ante, dampen 
people’s valuation of education, perhaps particularly business education.  Going for an MBA can 
be a very expensive proposition. The cost is more than just tuition fees, but also the opportunity 
cost of leaving a fast-moving job market temporarily; these costs are not declining. 

There is a related factor which dampens the value of a university degree.  As stated above, the 
current trend of fast innovations coincides with very skewed income distribution – a winner-takes-
all phenomenon.  While the phenomenon is complicated, it is real; many observe an increasingly 
polarized income distribution in recent years – median income does not track per capita GDP in 
the past decade.  Digitalization allows the more skilled to scale up and spread out their earning 
power, leaving the less-skilled with diminished opportunities and earnings.  Worse, the displaced 
middle-skill group will flock to the lower-skill jobs and further depress earnings at the lower end of 
the skill spectrum.  In the current era, it is harder to be in the middle class.  Previously, a university 
degree almost guaranteed middle-class status; now, even a post-graduate degree may not be 
enough.  

Thirdly, with all the internet capabilities, quasi-knowledge can be obtained at our figure 
tips.  Searching the internet, one can find many very informative videos and lectures. Why go to 
school? 

Lastly, technology nowadays can help us to screen people much better than before.  Do 
employers still need universities to do screening? Technological advancement has begun to allow 
companies to search beyond traditional avenues, e.g., seeking MBAs for finance or consultant 
positions.  The future world of talent management may well be based on highly effective attitude 
and personality tests, aided by AI, and continuous monitoring, again aided by AI and a batch of 
similar devices.  HR-Tech may allow companies to directly identify and train talent better than 
universities.  

                                                            
7 Developed economies feature stronger universities.  There is no denial that they could side-step the concern by 
accepting more students from developing economies.  
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Larger implications 

These factors together create a tension mounted atmosphere.  The aged worry about life in their 
prolonged sunset phase.  The middle age worry about job security.  The young worry about the 
uncertain future.  Both the middle age group and the young worry about their burdens in 
maintaining the life style of the aged.  While technological progress has a lot of potentials in raising 
productivity, it has yet to delivery real productivity growth other than creating economic anxiety.  
People and countries have been turning self-centered which fuels international geopolitical 
conflicts. Universities are major contributor of advancement in science and technology and 
supporters of industrial revolutions that lead us to the current tension mounted world.  Yet, they 
are not impressing the world in helping us to navigate and resolve the tensions.  

 

IV: Facing the Future  

The concerns are there, but universities’ value will be intact if we do the right things.  Since 
inception, universities have always been a breeding ground for talent and leaders, a source of 
scientific advancement, a problem solver via applied and translational research, and a source of 
enlightenment.  Many traditional faculty and schools have been delivering the above all along. 
The following is for business schools more than for others. We focus on adjustments needed: in 
preparing current students, in engineering life-long learning, and in problem-solving-oriented 
research.    

Equip the students 

A burning question is how to prepare graduates for the future economy.  There are two features 
in the future economy which we need to equip our students to face.   

First, with data analytics, machine learning, artificial intelligence, and rapid technological 
transformation, the future world will comprise talented people working with intelligent and human-
like machines.  A lot of data will be fed into a system within which intelligent machines serve core 
roles: they often take a lot of action without human intervention, or, the system’s machines direct 
people to take action. Yet, people create and oversee the system, including reflecting on the 
outcomes driven by machines as well as seeking opportunities to extend the services machines 
can provide. 

Second, it is a no-brainer that the future economy will evolve rapidly and unpredictably.   

The implication of these two features is that we need to develop in our students basic skills 
complementary to thinking and learning machines and to prepare them to be effective life-long 
learners. We make five suggestions on student training below. We focus on life-long learning in 
the next subsection.  

First, students need to be able to function in the future world which operates based on data 
analytics and technology to let people work with machines, e.g., robots and artificial 
intelligence.  Employees cannot survive the workplace without data literacy and technology 
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literacy, the higher up they are in an organization hierarchy the more so.  Indeed, corporations 
now emphasize developing a rigorous data analytic and artificial intelligence culture. Our 
education system needs to meet the trend.   

Second, we need to strengthen our students’ literacy in principles in some fundamental 
disciplines. Basic principles are the foundation of self-learning.  For example, in the rapidly 
evolving field of economics, we develop in our students a firm grasp of basic economic principles 
and technical skills in statistics and mathematics.  We then make them learn about contemporary 
economics on their own. Thus, in economics, nothing is new under the sun but each “economic 
crisis” is a new learning experience. The learning process starts with identifying a curious puzzle, 
transforming it into intellectual or empirical tension, and resolving the tension using economic 
principles and a bit of technical analytical skills. Students accumulate economic intuition from the 
effort.  In this way, we train our students to be life-long self-learners.  In a nutshell, we need to 
inspire our students to develop curiosity, the ability to identify intellectual tensions, and a solid 
grasp of scientific principles.   

Third, machines cannot grasp as we do human contexts and experiences. Machines’ 
understanding of the real world can be shallow and fragmented, e.g., a machine trained to visually 
recognize hot-dogs and bananas would not know that they are linked (as food for humans) while 
a two-year-old readily would.  Humans understand the world in a seamlessly connected manner, 
in which each concept is linked to the other in some form of a causal or associative relation. 
Machines, on the other hand, are not able to make commonsense-based judgment or cannot be 
empathetic. Machines cannot yet motivate human passions and development of social skills – 
e.g., they cannot coach a team to have pride in losing a game honorably.  

That machines have no hearts and feelings means we need to keep the human-machine system 
“humanistic” ourselves. For example, an insurance company’s data analytics may lead to a risk-
premium program that raises its bottom line but ends up practicing statistical discrimination 
against the aged with high probability of getting chronic illness in near terms. This breaks apart 
the meaning of insurance – pooling of fortune and cooperating to make a better life for all. The 
way to counter that is to develop caring humans who reflect with a kind heart on the impact of our 
acts on people.  Only with caring reflection can we can stop machines from doing the unthinkable 
to humanity. 

Thus, we need to train our students to develop humanistic literacy so that they can use their hearts 
to work with analytical machines. Studying human beings, e.g., history and culture, enhances our 
ability to link the connected and be empathetic and caring. 

Fourth, in our training, we need to emphasize critical thinking which means identification of 
causality and assumptions behind the causality. For our students to complement intelligent 
machines, they need to be aware of the current bugs in machines. I can think of two and there 
may be more. (i) Machine predictions and optimization often are developed in a black box; human 
beings do not know the details. (ii) Furthermore, machines do not see biases, missing variables, 
over-fitting, and out of sample human behavior. Humans have the responsibility to catch them 
because, in the real world, what goes wrong will be on the individual’s or the organization’s 
shoulder, not machines’. To overcome these machine bugs, our students need to develop 
inquisitiveness and critical thinking. That is, they need to always question how they know an 
answer is right, to challenge assumptions, and differentiate endogenous correlations from causal 
correlations.  
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A deliberately simple-minded story helps to illustrate the importance of delineating 
correlations from causality.  Let say a Dean wants to nurture the development of a happy 
campus life.  She uses facial recognition and machine learning to track their students’ 
smiling time.  She finds that students smile and laugh the most when they are drinking 
together.  Should the dean then build more bars to enhance student life?  Without denying 
that alcohol affects drinkers’ mood and behavior, the correlation between drinking 
together and smiling and laughing is endogenous and non-causal – students get together 
and drink because they have something to celebrate or they want to have a happy time 
together with their friends.  Any causal statement running from drinking together to 
happiness and using that to make policy decisions would be a bit simple minded, possibly 
leading to unintended nasty consequence: having too many drunkards on campus.  At 
the same time, the correlation can fruitfully lead to careful thinking on the “why, what, and 
how” of nurturing enjoyable and joyful campus life. 

Fifth, machines cannot “connect the dots”, a form of divergent thinking stemming from curiosity 
and intuition.  Currently, machines are programmed.  They can solve problems given to them, but 
they cannot yet find on their own problems to which their solutions can apply.  Furthermore, 
machines are good at synthesis but weak in unstructured creation. In the foreseeable future, 
machines specialize in analytics while humans specialize in imagination and divergent thinking: 
humans ask questions, machines help to seek answers and in turn stimulate humans to ask more 
questions.  Thus, we need to train students to ask meaningful questions.  

Let us illustrate.  Imagine that we were Prof. Isaac Newton.  An apple fell onto our heads. We ask 
the question, “Why out of an infinitely uncountable number of angles, the apple always falls at 
only one angle?” Machines calculated, simulated, and produced refined analytical answers so 
that we thoroughly understood gravitational force.  Clearly, the drivers in the learning are humans’ 
enlightening question, their imagination about gravitational force, and the conceptual analytical 
tools, e.g., calculus, they develop.  Thus, the challenge is to train students to ask good questions 
and develop imagination. While we do not have a programmatic approach, we surely know that 
encouraging people to ask questions can lead a crowd of people to stimulate one another to ask 
increasingly interesting questions.    

To ask a meaningful question is to question with a sense of purpose. The fruit in the Newton-
machine exercise is the application of physics to shoot satellites to the sky, and so on.  That is, 
we need to also raise our students’ entrepreneurial spirit. Machines are not able to see additional 
worthy applications of their algorithms or analytics. Human entrepreneurs are dreamers doing the 
bridging.  Good entrepreneurs are those who see dissatisfaction and find (or borrow) a 
constructive solution. It is worth emphasizing that here entrepreneurship is not about development 
new businesses, it is about seeing that things “should not be that way” and taking the responsibility 
to make positive changes.  We call that constructive dissatisfaction.  

In summary, to train our students to be valued contributors in the future human-machine world, 
we need to emphasize principle literacy, data literacy, technology literacy, and humanistic literacy. 
We also need to step up our effort in developing our students’ curiosity, critical thinking, 
entrepreneurial thinking and leadership thinking with a deep-seated care for human lives. 

  

Life-long learning 
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Universities should take a very explicit role in developing life-long learning.  

In a rapidly changing world, it is impossible to stay current without life-long learning.  Life-long 
learning, however, is a human choice. Yet, a person’s preference is shaped by her education.  A 
great high school teacher once impressed upon me that a person who has stopped learning is a 
person the world has left behind; that is particularly true in the rapidly evolving 
economy.  Educators need to inculcate in our students the desire to conduct life-long learning.   

A good way to do so is to put real actions behind our teaching. In business education, MBA and 
executive education students practice life-long learning. We can expand the practice:  every 
student who passes through a university becomes a member of a life-long learning community 
and is entitled to take additional courses for free or at marginal cost. That has been the NUS 
Business School’s practice for more than a decade. We are also doing the right thing in welcoming 
alumni back to share their perspectives, to identify trends, and to work together to meet the 
future.  There are many ways to do so. Details do not matter; the belief and the actual action are 
real – we should “just do it”.  

We should expand our call for life-long learning to the currently employed, whether they are our 
alumni or not. Economic anxiety stems from facing an unpredictable future.  Life-long learning is 
about tooling up continually to move with the frontier.  Life-long learning should be an expanded 
attempt to study emerging trends, themes, and to acquire emerging skills in all fields: computing, 
engineering, healthcare, urban planning, construction, service, etc.  Universities should open their 
doors to help all past graduates to proactively engineer control of their career destiny, rather than 
react to imminent retrenchment threats. 

 

Research 

Since industrialization, business organizations are the main conduits to implementing innovations 
that improve human lives. Currently, and in the future, business organizations are on turbo charge 
to deliver. To be relevant, researchers in business schools need to be at the frontier.  

Our concern is that business school faculties’ incentives are affected by the half-century-old 
system which amplifies the burden of knowledge. The publication system tends to encourage 
incremental knowledge development. We sometimes wonder if the journal-referee system and 
the tenure process for many schools are in tune with the business world which is changing at 
exponential speed and scope.  In the 4th industrial Revolution, digitalization and computing power 
allows a fusion of technologies, which merges multiple disciplines of science and behavioral 
science, to create interactions between human and machines to overcome barriers in improving 
our lives. A “smart” city design is one such example.  We need to encourage cross disciplinary 
thematic research that is rigorous, practical, and relevant. 

As an example, let us consider attempts to help the aging population. The work involves more 
than research in medicine, or system design, or behavioral science, each segmented according 
to disciplinary boundaries and aimed at “curing” more than “preventing”. Our desire is to deliver 
translational research that connects biological science, medical science, behavioral science, data 
analytics, and system design to help people age gracefully with reduced medical bills.  Data 
analytics and artificial intelligence can be combined to deliver smart homes and an intelligent 
advanced warning system to deliver timely healthcare attention as well as inducing the aged to 
change their behavior.  Furthermore, combining these with intelligent financial product innovation 
can offer low-cost health and life insurance.  These are expected results of thematic research, 
which business schools can participate, because business is the organizer of effective cross-
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discipline delivery.  Business schools could be the effective conduit in these cross-discipline 
efforts for a noble cause.  

The requirement is the inculcation in faculty and students the recognition that society supports 
our comfortable living and we have to make a positive difference in people in return.  Many great 
university leaders would share the statement by the first president of Johns Hopkins University, 
Daniel Coit Gilman, made in his inaugural address in 1876: higher education should aim  “.… for 
less misery among the poor, less ignorance in schools, less bigotry in the temple, less suffering 
in the hospital, less fraud in business, less folly in politics”. 

 

V. Conclusions  

Higher-learning institutions, since inception, promote knowledge development grounded on 
curiosity, critical thinking, and a desire to enhance quality of life. Universities were the key 
contributors to knowledge development from the Renaissance period to the Age of Enlightenment. 
Continual advancement in science and applied science led to the development of general-
purpose technologies, which fueled rounds of Industrial Revolution. In the process, universities 
are the breeding ground for thinkers, leaders, and scientists, who serve society based on 
“scholarship” – a term that combines striving for excellence, integrity, innovations, team work, and 
care to serve.  This echo the old Confucius teaching – from scholarship to virtue.  The contribution 
of research and teaching in universities has been beyond economic development, they are one 
of the critical drivers for advancement of value and civilization. 

It is not easy to stay on the right course all the time. Industrialization in the 20th Century raised the 
market value of university education, particularly business schools’ education. Universities 
respond by producing students with marketable skill-sets that meet the needs of large-scale 
industrialization. The marketization of education might have inadvertently created the impression, 
or indeed the reality, that universities have reduced the emphasis on character-building. Some 
have suggested that this contributed to a collective collapse of moral judgment which led to the 
Great Financial Crisis.  

The latest round of industrialization, based on digitalization, is creating rapid and unpredictable 
job disruption and business churning.  Digitalization is scalable, spread-able, and empowers 
numerous “recombination”, as Schumpeter (1934) would put it in his Theory of Economic 
Development, which invigorates creative destruction.  With the churning of businesses and 
increase in machines replacing manual labor, intelligent machines may even take away some 
jobs that requires cognitive capabilities.  The sentiment is that, in the rapidly changing future, job 
skills will have short lifespans in the marketplace. This will lead to a high level of economic anxiety 
amongst the old, the young and the currently employed, and the value of university education 
could be in doubt. Adding fuel to fire is the recognition that digitalization can reduce the 
instrumental role of formal university education in obtaining information (or even knowledge) and 
in signaling talent.  

However, the doubt is healthy.  This guides us to stay on the right direction.  Universities’ and 
business schools’ proper response is to meet society needs and to reiterate the intrinsic purpose 
of higher education. In the future world, intelligent people will work alongside intelligent machines 
in a complementary manner. Thus, business schools, and generally universities, will need to think 
hard about students’ needs.  

This essay suggests that students will need to be more inquisitive and more critical and analytical 
in their thinking. They need more than ever to have the capability to be continual self-learners. 
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That also means that they need to develop principle, data, technology and humanistic literacies, 
as first explained in Aoun (2016) and reiterated here.  

Moreover, in the new world of intelligent people working with intelligent machines, the human role 
is less about routine solution finding, but more about finding problems in which solutions 
apply.  We connect the dots for powerful machines which can analyze and optimize. Thus, we 
need to stimulate students to have imagination and recognize commonality across disciplines. 
(The stimulating book by Macfee and Brynjolfsson (2017) offers comprehensive in-depth 
analysis.)  

Business organizations are the most prevalent human organization to bring capabilities from 
multiple disciplines to address human needs. Thus, business schools particularly need to 
emphasize cross-discipline thematic applied research to address pressing issues like aging and 
environmental stresses. Hence, faculties and students will need to bear the syntheses in mind. 

Indeed, all of this is for a purpose. Machines do not (yet) have empathy and can ruthlessly be 
single-minded.  We need to emphasize in students a sense of care and the tendency to reflect. 
Life needs a purpose. The inculcation of the mentality to serve and care for people is particularly 
important in the era of intelligent machines work with people – people provides the hearts which 
machines do not have.   

The above has always been the forte of good universities.  We develop science, applied science, 
social science, humanities, all for the purpose of bringing good to society.  We pursue not only 
market value, but the purity of intellectual pursuits and a sense of purpose. Indeed, one 
fundamental responsibility of universities is to promote values embedded in good scholarships. 
Reiterating the intrinsic value of education is the right thing to do.   
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Figure I 
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Figure 2:  Percent of Population at 65 and above around the world (Updated on April 25, 2017: 
Faraz Haider, WorldAtlas.com) 
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