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Oldest existing university in the world

The AlQarawiyyin University, was
founded by Fatima AlFihri around 850
AD.

Al-Azhar University in Cairo, dates
back to 970.

It was a knowledge hub for the region
in the Middle Ages were mathematics,
astronomy, medicine, music, Arabic
and Islamic studies were taught.

This model of higher education
system was adopted after that in
Europe in the 10th century and new
universities were founded such as
University of Oxford.



Thirteenth century

• University starts to have “Colleges” as part of the system.

• Students have their own facilities (dorms) with a chapel.

• Mostly male students with limited number of rich women
with private instructors (university faculty).

John C. Moore, A Brief 

History of Universities



The nineteenth century

The needs of industrialism produced more technical
schools, many of which evolved into universities, and
engineering became a standard part of higher education.

New workforce in the  World War (I,II)



Industry 4.0 Vs. Society 5.0
5.0



What is Industry 4.0?

1. the rise in data volumes, computational power, and connectivity,

especially new low-power wide-area networks;

2. the emergence of analytics and business-intelligence capabilities;

3. new forms of human-machine interaction such as touch interfaces

and augmented-reality systems;

4. and improvements in transferring digital instructions to the physical

world, such as advanced robotics and 3-D printing.

According to McKinsey, Industry 4.0 is the next phase in

the digitization of the manufacturing sector, driven by

four disruptions:



Industry 5.0

Industry 5.0 is a concept on the future of industry towards a human-
centric, sustainable, and resilient manufacturing system.

Industry 5.0 is predicated on the observation or assumption that 
Industry 4.0 places a greater emphasis on digitalization and AI-driven 
technologies for enhancing production efficiency and flexibility than it 
does on the original principles of social justice and sustainability.



Industry 5.0 is changing paradigm and brings the resolution since it will 
decrease emphasis on the technology and assume that the potential 
for progress is based on collaboration among the humans and 
machines. The industrial revolution is improving customer satisfaction 
by utilizing personalized products.



Industry 5.0

Adds a personal human touch to the Industry 4.0



A human-centered society that balances economic 

advancement with the resolution of social problems
ACS Nano 2021, 15, 12, 18608–18623

Publication Date:December 15, 2021

https://doi.org/10.1021/acsnano.1c10919

https://doi.org/10.1021/acsnano.1c10919


Society 5.0 is a model 
to communicate the 
government’s vision
of a future society to 

industry and the 
community.

Ref: Hitachi-UTokyo Laboratory (H-UTokyo Lab.)

Society 5.0

A People-centric Super-smart Society, Springer



Society 5.0 is a people-centric society

Society 5.0: Revolution of the industry (through integration
of IT) + living spaces and behaviors of the public (whole
society).

Industry 4.0 is effective only in industry.



So?
Higher Education Institutes?

Socioeconomic impact?







Different societal 

systems: lines of 

political (policy) 

influences



To model innovation:

• Triple helix innovation model

• Quadruple (with civil society)  and 
quintuple (with environment)



Socioeconomic triple helix



• First Helix: Academia

• Second Helix: Industry

• Third Helix: Government

• Fourth Helix: Culture?



Are all variables have the same power?







Recent decades have witnessed exponential growth in 
the volume of new scientific and technological 
knowledge.

Papers and patents are increasingly less likely to break 
with the past in ways that push science and technology 
in new directions. This pattern holds universally across 
fields.



This decline in disruptiveness is due to narrowing the use of previous 
knowledge, allowing us to reconcile the patterns we observe with the 
‘shoulders of giants’ view.



To characterize the nature of innovation

Two types of breakthroughs:

1- Some contributions improve existing streams of knowledge, and 
therefore consolidate the status quo. 

2- Specific contributions disrupt existing knowledge, rendering it 
obsolete, and propelling science and technology in new directions. 



Alternative indicators of the decline in 
disruptive science 
Disruptive papers and patents are likely to introduce new words (for 
example, words used to create a new paradigm might differ from those 
that are used to develop an existing paradigm)



This trend is unlikely to be driven by changes in citation practices or the 
quality of published work. 

It is part to scientists’ and inventors’ dependence on a narrower set of 
existing knowledge.



Evidence from various industries, products, 
and firms showing that research effort is 
rising substantially while research 
productivity is declining sharply.



The Sustainable University of the Future: Reimagining 
Higher Education and Research



• “Sustainable University of the Future: Re-imagining Research and 
Higher Education” represents a set of important-needed topics to 
address nowadays.

• Need to reconsider the universities traditional policies and plans and 
adopt more sustainable and modern programs and tools, which keep 
pace with transformations and anticipate the next challenges. In 
addition, it expands opportunities and options for faculty members 
and students.



13 Institutions



10 Countries



Higher education needs to be more student centered and at the same 
time better connected to the grand sustainable development challenges 
of our time.

This collection of chapters published in this book provides a true 
contribution to the existing body of knowledge and is of special interest to 
those who are interested in the transformation of the university and its 
development in the future.

Pam Fredman

President of the International Association of Universities (IAU) Paris, France



• The pandemic had taught us that change at scale is possible, and ongoing 
organizational, technological, and pedagogical changes have been initiated by 
higher education institutions. Indeed, higher education needs to be more 
open, more inclusive, and more resilient. A roadmap for a new era of 
education is necessary to go beyond the challenges of our current systems 
toward a sustainable future. It requires our most creative capacities, with 
imagination and innovation.

• This book provides opportunities to the members of academic institutions and 
governmental agencies to better understand the current mutations and 
explore their implications on higher education and on how to reimagine the 
university of tomorrow.

Former President of Qatar University (QU) Sheikha Abdulla Al-Misnad

Doha, Qatar 
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Chapter 1

• Through systematic collaboration with faculty, students, alumni and 
the surrounding stakeholder community, universities can play a more 
proactive role in meeting the SDGs. 

• QU realizes that such incorporation of HEIs into the localization of 
SDGs from a social responsibility perspective should be 
communicated via the three comandates of any HEI: teaching and 
learning, research, and community engagement.



Chapter 8

• Economy-centred, industry-led, reputation-obsessed, and hence 
dehumanising occur. It should be replaced with a wholesome, 
inclusive, sustainable, equitable and resilient (WISER) framework that 
will lead to a humane society with equal opportunities for all.

• The universities of the future must reclaim values and the human 
outcomes and realise human-technology convergence by humanising 
technology. 



• The key performance indicators (KPIs) must 
be rightly balanced with KIP (Key Intangible 
Performance), things that cannot be 
measured in the conventional and structured 
way.

• There can be nothing more important to the 
civilisation than to bring the soul back into 
education as the interaction between human 
beings and advanced technology share the 
global stage for the better of humanity and 
for the mercy to all.   



Personnel experience 



150 students

“93 Female Students & 57 Male 

Students”

Qatar University 1973



Around 28000 Students “more than 75% are 

Female Students”

Qatar University Today



HOST A NUMBER OF FOOTBALL TEAMS 
DURING THE FIFA WORLD CUP QATAR 2022



Examples of Impact



Leaking pipes?

So: Leaving no one behind!



Global partnership Personnel Experience

Integration between 
scientific, social, 
economic and 
governance dimensions. 

The scientific and 
technological 
development can play 
better role in socio 
economic impact and 
society 5.0.

Industry Government

Public
International 
Stakeholders



Graduate 

Students

Undergrad
uate 

Students

Schools 

Students

New support for Post-
Doctoral Researchers

Graduate Learning Support (GLS)





Annual National 3MT



Graduate researchers from:

• Qatar  (Qatar University, HBKU, Doha Institute for 

Graduate Studies, Texas A&M at Qatar)

• USA

• New Zealand

• Malaysia

• Italy

• South Africa

Annual tadTalks Event



INFORMATION AND COMMUNICATION  TECHNOLOGIES

HEALTH AND BIOMEDICAL

• Diabetes and Cardio -

Vascular Diseases

• Cancer

• Neurological, Mental 

health and Psychiatric 

Disorders

• Respiratory Diseases

• Infectious Diseases

1. Strengthening the Core and Graduate Excellence

2. Promoting Inter-disciplinary research and 

Differentiation

3. Developing Entrepreneurs and Competitive skills

4. Meeting needs of Qatar as defined in QNV and QNP

5. Creating new options for economic diversification 

and Global Competitiveness

CORE

• Stem cel ls, tissue 

engineering and AI for body 

organ repair solutions

• Drug, gene, molecular  

biology, tissue engineering, 

and AI tools for diagnosis 

and treatment of priori ty 

diseases

TRANSFORMATIVE

ENERGY AND ENVIRONMENT
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• Energy Efficiency and 

Renewable Energy
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• Oil and Gas 
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• Waste to value solutions for 

Food, Water and Energy 
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• Cost effective CO2 capture 
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Applications
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• Economic Diversification and 

Private Sector Development

• Education and Capacity Bui lding

• National Securi ty

• Women and Family

• Educational tools for effective 

‘Sustainabi l i ty ’ teaching at Schools and 

Universities in Qatar

• Qatar human securi ty framework for 

national and regional securi ty that gives 

primacy to human and their interactions. 

• How to create, manage and sustain new 

technology & business model businesses

CORE TRANSFORMATIVE
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Research Priorities (2021-2025)
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International IRCC Collaboration Map

• Cycle 06: 15 Awarded 
SQU: 5 Awarded 



• Qatar University 
Station for Air and 
Atmospheric Research

• Artificial Coral Reefs



Real Political Changes

• A survey of perceptions and attitudes towards the Supreme 
Committee and the FIFA World Cup 2022

• Survey of labor law changes in the State of Qatar and workers' 
welfare - attitudes and perceptions of a sustainable future



Surveys on the FIFA 2022 World 
Cup in Qatar



Abu Nakhla Sewage Pond Project

Environmental Assessment and Management Options for the Abu 

Nakhla Sewage Pond

NPRP 6-1030-2-418 



Genetics of Habitat and Environmental Biomonitoring in Qatar

Field collection of the 
sponge in mangroves in Al-
Khor

Coleusia janani n. sp., holotype 
male (carapace length 13.6 mm) 
(ESCMC 00161). 

A new sponge species 



***Commercialization agreements of Two patents

Marine Clutch

Technology Artificial Coral Reefs



Multiple Activities to Commercialize Research & Innovations And Create 

Deep Tech. Startups 

Undergraduate Startups 

Development Program

QU Holding is the Commercial Division of QU Economic Development
Ecosystem. Expected to enable Commercializing Research and creating
Deep Tech. Startups from QU R&D.



Recommendations



Interdisciplinary and 
Transdisciplinary Research 

Approaches
Prepare T- SHAPED 

PROFESSIONALS

Deep disciplinary knowledge + 

understand of systems and their ability 

to function cross the boundaries 

between disciplines



Higher Education Transformation

International Trends: the higher education sector is expected
globally to undergo significant transformation with higher
demands of focus on innovation and entrepreneurship,
embracing the industrial fourth revolution and Society 5.0.



Higher education institutes through special research and
educational programs are expected to prepare students in:

(a) Innovation and design competencies

(b) management skills (e.g. Strategy development, quality
assurance and technology awareness, leadership)



Collaboration is needed between academia,
industry and government. All are expected to
work together.

The economic system is changing and more cooperation

is required between public and private sectors.



Research and Development (R&D) is the heart of the
development.

Sustainable industrialization depends on building up
the R&D, in addition to increasing the number of
researchers. The contribution of the business sector in
research through digitalization and smart cyber-
physical systems increased productivity and efficiency,
and improved the industrial outputs.





H.H Sheikh Tamim Bin Hamad Al-Thani

H.H Sheikh Tamim Bin Hamad Al-Thani Speech at the Doha Forum – 26 March 2022

Today's world has reached a critical stage at all levels, political, economic,

environmental and social, and this stage requires revisions before the world

reaches a state of loss of balance.

At the level of environment and climate change, we see that consumption

patterns that are not environmentally friendly and irresponsible industrial

production rates are steadily increasing. At the societal level and people's

lives, the social and economic gap between countries, and in one society,

predicts a serious imbalance in the macroeconomics, especially after

strengthening the technology sector and its role in the economy and the lives
of individuals.



TRANSFORMING FOR A NEW ERA

• As the world recovers from the largest shock to the global 
economy since the Second World War, leaders and policymakers 
must come together to develop policy innovations aimed at 
saving the most lives and avoiding permanent damage. 
Nonetheless, changemakers have paved the way for 
advancements in various different spheres such as technology, 
medicine, sustainability and equality.

• The only path ahead for the international community is to adapt 
and even more importantly to transform for the New Era that 
we all want and that humanity needs.

https://dohaforum.org/doha-forum-2022/doha-forum-2022

Scientists

Education

https://dohaforum.org/doha-forum-2022/doha-forum-2022


Thank you!


