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Assessing the Future through the Lens of COVID-19

Source: Looking through the COVID-19 Lens for a Sustainable New-Modern Society,
Seeram Ramakrishna, FREng, Everest Chair Professor & Chair of Circular Economy Taskforce, National University of Singapore,
Springer Nature, Sustainability Community, May 2020.

COVID-19:
• Battered the health care systems of 

countries around the world
• Disrupted the international supply of 

medicines, devices and allied services
• Led to reduced economic activity
• Reduced levels of NOx, SOx and other 

pollutants in all cities of the world

https://sustainabilitycommunity.springernature.com/users/seeram-ramakrishna-freng-everest-chair


The New Global Economy   
Relies on digital technologies and the internet

COVID-19 provides an opportunity 
to rethink everything humans do

• Human Interactions
• Environment
• Economy
• Education
• Innovation

NASA



Happiness for all People to all People

The COVID -19 Challenge: 
• We are happier when we are with others, and our 

most rewarding experiences are normally connected 
with human relationships.

• A successful society is one in which people have a 
high level of trust in each other including family 
members, colleagues, friends, strangers, and 
institutions such as government. Social trust spurs a 
sense of life satisfaction.



Climate change

Can we be happy if we destroy environments?



Source: https://www.newsecuritybeat.org/2015/06/nasa-data-reveals-major-aquifers-depleting-faster-recharge/

NASA Data Reveals Most Major Aquifers Depleting Faster Than They Recharge

Water shortages, crop failures and rising seas could create 10s-100s millions of climate
refugees in the coming decades.



World energy
Global energy demand to grow 50% by 2030. 

China & India to account for 45% of growth in global demand.
2000 IEA World Energy Outlook

Are we happier if we buy and consume more?



Global population is declining
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Developing and developed countries will need a new measure of wealth in 
the face of climate change, “Because as long as the measure of wealth is 
GDP, you’re going to increase production and consumption of stuff.”

A better definition of wealth, “should be quality of health, including your 
health in old age. It should be education, including continued and 
renewable education, lowering stress levels, and connections with 
families and friends.”

Definition of WEALTH by Dr. Steven Chu

https://www.aaas.org/news/immigrants-and-international-collaboration-remain-key-american-science-says-steven-chu , 
AAAS, Annual Meeting, Seattle, February 13-16, 2020
Dr. Steven Chu served as the Secretary of Energy from January 21, 2009, to April 22, 2013.

https://www.aaas.org/news/immigrants-and-international-collaboration-remain-key-american-science-says-steven-chu


US Innovation FIRSTS

1913 - Ford develops the assembly line method for 
manufacturing automobiles

1958 - Jack Kilby of Texas 
Instruments patents  the integrated circuit 

and creates the first prototype ICs

1950 - Marion Donovan 
invents the disposable diaper

1994 - US Air Force creates GPS



UConn Innovations

*Technologies named in AUTM Better World Report

How do we articulate 
and reassure that 
college is worth the 
investment?

What would the world 
miss out on if the 
University of Connecticut 
did not exist? 

Catharanthus and Impatiens 
Striking colorful plants able to withstand heat and sunlight, 

developed through UConn’s breeding techniques
Dr. Ron Parker

Klozur Activated Persulfate 
Technology to convert hazardous contaminants to 

less-toxic compounds for cleanup of toxic sites.
Dr. George Hoag

FibreKor® Dental Material –
Named a Top 100 Invention of the 20th Century. 

Replaced metal posts in crowns, bridges, and root canals.
Drs. Jon Goldberg and Charles Burstone 



R&D Priority Areas

Ø American Security : Advanced military capabilities, critical infrastructure resilience.

Ø Industries of the Future: Artificial intelligence (AI), quantum information science, advanced 
manufacturing, and 5G connectivity.

Ø Energy and Environmental Leadership: American energy resources, ocean science and 
technology, and Earth system predictability.

Ø Health and Bioeconomic Innovation: Bioeconomy, biomedicine, veteran health and wellness, 
mental health of young people.

Ø American Space Exploration and Commercialization: In-space resource utilization, 
manufacturing and assembly, fuel storage and management, advanced space-related power.



Biomimicry/Biomimetic Approach to Innovation

• Adaptive, visually suitable and least energy-
consuming solutions

• Inspiration, imitation and integration: three ways to 
connect nature to design

• Redesigning materials and processes, based on 
biological or other natural analogies

The biomimetic approach seeks sustainable 
solutions to human challenges by 
emulating nature’s

Source: https://meeconline.com/teacher%20workshop/nature-inspired-design-
biomimicry-observe-design-innovate/



Climate Change

Mitigation  

Source:https://www.uml.edu/sustainability/practices/air-climate/greenhouse-gas-information.aspx

Adoption



Biomimicry/Biomimetic passive cooling in buildings



Biomimicry/Biomimetic approach to 
harvesting fresh water, Namib Desert Beetle

Source: http://mickepeace.com



Artificial Intelligence

ATR Hiroshi Ishiguro Laboratories, Telenoid™: Osaka University and ATR Hiroshi Ishiguro
Laboratories, Geminoid HI-2™: ATR Hiroshi Ishiguro Laboratories

Source: https://syncedreview.com/2019/11/14/japanese-scientist-insists-his-robot-twin-is-not-creepy/



Neuromorphic Engineering

The brain has evolved over billions of years to solve 
difficult engineering problems by using efficient, parallel, 
low-power computation.

Neuromorphic Engineering (NE) encompasses a diverse 
range of approaches  to information processing that are 
inspired  by neurobiological systems.

Understand the computational properties of biological neural systems by using 
models implemented in integrated circuits (IC).



Gene-Based Technologies

Strategic vision for improving human health at The Forefront of Genomics
Eric D. Green, Chris Gunter, Teri A. Manolio ,Nature volume 586, pages683–692 (2020)

Understanding the role of genomics in human health requires knowledge and insights on  
how social, environmental, and genomic risk factors interact to produce health outcomes.

Four-area strategic 
framework at The 

Forefront of Genomics

https://www.nature.com/articles/s41586-020-2817-4
https://www.nature.com/articles/s41586-020-2817-4
https://www.nature.com/articles/s41586-020-2817-4
https://www.nature.com/


Strategic vision for improving human 
health at The Forefront of Genomics



Organ on a Chip



AN AMAZING TIME!

Some key subjects covered are:
•The War Against Disease
•Science and the Public Welfare
•Renewal of Our Scientific Talent
•A Problem of Scientific Conversion

Thank you!


